EP00Q3^_377ifite/M<^ 



Page 1 of 234 



(19) 




02) 



Europfiisches Patentamt 
European Patent Office 
Office europ6en des brevets (11) EP 0 324 377 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
16.04.1997 Bulletin 1997/16 

(21) Application number: 89100144.8 

(22) Date of filing: 05.01 .1989 



(51) int. CI 6 : C07D 233/68, A61K 31/415, 
C07D 233/70, C07D 233/84, 
C07D 233/90, C07D 233/94, 
C07D 233/54, C07D 233/64, 
C07D 403/10, C07D 405/10, 
C07D 409/10 



(54) Angiotensin II receptor blocking imidazoles and combinations thereof with diuretics and 
NSaids 

Angiotensin-ll-Rezeptor Wockende Imidazole und deren Kombinationen mit Diuretica und NSAids 
Imidazoles k activity Woquante de r6cepteur de I'angiotensine II et leurs combinaisons avec des 
agents diur6tiques et NSaids 



CQ 

CO 

CM 

CO 



Q. 
UJ 



(84) Designated Contracting States: 

AT BE CH DE ES FR GB GR IT LI LU NL SE 

(30) Priority: 07.01.1988 US 142580 
06.12.1988 US 279194 

(43) Date of publication of application: 
1 9.07.1 989 Bulletin 1 989/29 

(60) Divisional application: 96107930.8 

(73) Proprietor: E.I. DU PONT DE NEMOURS AND 
COMPANY 

Wilmington Delaware 19898 (US) 

(72) Inventors: 

• Carini, David John 
Wilmington Delaware 19803 (US) 



• Wong, Pancras Chor Bun 
Wilmington Delaware 19808 (US) 

• Duncia, John Jonas Vytautas 
Newark Delaware 19711 (US) 

(74) Representative: von Kreisler, Alek, Dipl.-Chem. et 
al 

Patentanwdlte 
von Kreisler-Selting-Werner 
Postfach 10 22 41 
50462 Kdln (DE) 



(56) 



References cited: 
EP A- 0 103 647 
EP-A- 0 289 919 
GB- A- 2 041 363 
US-A- 4 340 598 



EP-A- 0 284 375 
EP-A- 0 291 969 
US-A- 4 226 878 
US-A- 4 355 040 



Note- Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed m 
a written reasoned statement It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed By Ran* Xerox (UK) Business Services 
2.14 2/34 



EPW>M2437ZJfi^ 



Page 2 of 234 



EP0324 377B1 

Description 

FACK?"0l'N" THE INVENTION 

5 Field pfttre invention 

This invention relates to novel substituted imidazoles, and processes for their preparation. The invention also 
relates to pharmaceutical compositions containing the novel imidazoles and pharmaceutical methods using them, 
alone and in conjunction with other drugs, especially diuretics and non-steroidal anti-inflammatory drugs (NSAID's) 

w The compounds of this invention inhibit the action of the hormone angiotensin II (All) and are useful therefore in 
alleviating angiotensin induced hypertension. The enzyme renin acts on a Wood plasma a 2 -globulin, angiotensinogen. 
to produce angiotensin I, which is then converted by angiotensin converting-enzyme to All. The latter substance is a 
powerful vasopressor agent which has been implicated as a causitive agent for producing high Wood pressure in vari- 
ous mammalian species, such as the rat, dog, and man. The compounds of this invention inhibit the action of All at its 

75 receptors on target cells and thus prevent the increase in blood pressure produced by this hormone-receptor interac- 
tion. By administering a compound of this invention to a species of mammal with hypertension due to All, the Wood 
pressure is reduced. The compounds of this invention are also useful for the treatment of congestive heart failure. 
Administration of a compound of this invention with a diuretic such as furosemide or hydrochlorothiazide, either as a 
stepwise combined therapy (diuretic first) or as a physical mixture, enhances the antihypertensive effect of the com- 

20 pound. Administration of a compound of this invention with a non-steroidal anti-inflammatory drug (NSAID) can prevent 
renal failure which sometimes results from administration of a NSAID. 

K. Matsumura. et a)., in U.S. Patent 4,207,324 issued June 10. 1980 discloses 1,2-disubstituted-*haloimidazole- 
5-acetic acid derivatives of the formula: 



25 



30 



35 




Wherein R 1 is hydrogen, nitro or amino; R 2 is phenyl, furyl or thienyl optionally substituted by halogen, lower alkyl, lower 
40 alkoxy or di-lower alkylamino; R 3 is hydrogen or lower alkyl and X is halogen; and their physiologically acceptable salts. 
These compounds have diuretic and hypotensive actions. 

Furukawa, et al., in U.S. Patent 4,355,040 issued October 19. 1982 discloses hypotensive imidazole-5-acetic acid 
derivatives having the formula: 



50 



55 




Wherein R 1 is lower alkyl, cycloalkyl, or phenyl optionally substituted; X 1 . X 2 , and X 3 are each hydrogen, halogen, nitro. 
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amino, lower alkyl, lower alkoxy, benzyloxy. or hydroxy; Y Is halogen and R 2 is hydrogen or lower alkyl; and salts thereof. 

Furukawa, et al.. in U.S. Patent 4,340.598. issued July 20. 1982. discloses hypotensive imidazole derivatives of the 
formula: 

B 3 



Wherein R 1 is lower alkyl or. phenyl C v2 alkyl optionally substituted with halogen or nitro; R 2 is lower alkyl, cycloalkyl 
15 or phenyl optionally substituted; one of R 3 and R 4 is -(CH2) n COR 5 where R 5 is amino, lower alkoxyl or hydroxyl and n 
is 0. 1 . 2 and the other of R 3 and R 4 is hydrogen or halogen; provided that R 1 is lower alkyl or phenethyl when R 3 is 
hydrogen, n«1 and R 5 is lower alkoxyl or hydroxyl; and salts thereof. 

Furukawa et al.. in European Patent Application 103.647 discloses 4-chloro-2i5henylim»dazole-5-acetic acid deriv- 
atives useful for treating edema and hypertension of the formula: 



20 



30 




CH^CO^H 



Where R represents lower alkyl and salts thereof. 

The metabolism and disposition of hypotensive agent 4-ch!oro-1-(4-methoxy-3-methylbenzy0-2-phenyl-imidazole- 
5-acetic acid is disclosed by H. Torii in Takeda Kenkvushoho. 41 No 3/4. 180-191 (1982). 

Frazee et al., in European Patent Application 125.033-A discloses l-phenyl(alkyl)-2-(alkyl)-thioimidazole denva- 
40 tives which are inhibitors of dopamine-p-hydroxylase and are useful as antihypertensives, diuretics and cardiotonics. 
European Patent Application 146.228 f fled October 16. 1984 by S.S.L Parhi discloses a process for the preparation 
of 1 -substituted-5-hydroxymethyl-2-mercaptoimidazoles. 

A number of references disclose 1-benzyl-imidazoles such as U.S. Patent 4.448.781 to Cross and Dickinson 
(issued May 15. 1984); U.S. Patent 4.226.878 to llzuka et al. (issued October 7. 1980); US. Patent 3.772.315 to Regel 
45 et al. (issued November 13, 1973); U.S. Patent 4.379.927 to Vorbruggen et al. (issued April 12. 1983); amongst others. 
Pals et al., Simulation Research . 22, 673 (1971) describe the introduction of a sarcosine residue in position 1 and 
alanine in position 8 of the endogenous vasoconstrictor hormone All to yield an (octa)peptide that blocks the effects of 
All on the Wood pressure of pithed rats. This analog. [Sar 1 . Ala 8 ] All. initially called "P-1 13" and subsequently "Sarala- 
sin", was found to be one of the most potent competitive antagonists of the actions of All, although, like most of the so- 
50 called peptide-AII-antagonists, it also possesses agonistic actions of its own. Saralasin has been demonstrated to lower 
arterial pressure in mammals and man when the (elevated) pressure is dependent on circulating All (Pals et al.. QmL 
latinn Research. 29. 673 (1971); Streeten and Anderson. Handbook of Hypertension. Vol. 5. Clinical Pharmacology of 
Antihypertensive Drugs. A. E. Doyle (Editor). Elsevier Science Publishers B.V.. p. 246 (1984)). However, due to its ago- 
nistic character, saralasin generally elicits pressor effects when the pressure is not sustained by All. Being a peptide. 
55 the pharmacological effects to saralasin are relatively short-lasting and are only manifest after parenteral administra- 
tion, oral doses being ineffective. Although the therapeutic uses of peptide All-blockers. like saralasin, are severely lim- 
ited due to their oral ineffectiveness and short duration of action, their major utility is as a pharmaceutical standard. 

Some known non-peptide antihypertensive agents act by inhibiting an enzyme, called angiotensin convertng 
enzyme (ACE), which is responsible for conversion of angiotensin I to All. Such agents are thus referred to as ACE 
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inhibitors, or converting enzyme inhibitors (CEI's). Captopril and enalapril are commercially available CEI's. Based on 
experimental and clinical evidence, about 40% of hypertensive patients are non-responsive to treatment with CEI's. But 
when a diuretic such as furosemide or hydrochlorothiazide is given together with a CEI, the Wood pressure of the major- 
ity of hypertensive patients is effectively normalized. Diuretic treatment converts the non-renin dependent state in reg- 

5 ulating Wood pressure to a renin-dependent state. Although the imidazoles of this invention act by a different 
mechanism, i.e.. by Wocking the All receptor rather than by inhibiting the angiotensin converting enzyme, both mecha- 
nisms involve interference with the renin-angiotensin cascade. A combination of the CEI enalapril maleate and the diu- 
retic hydrochlorothiazide is commercially availaWe under the trademark Vaseretic® from Merck & Co. Plications 
which relate to the use of diuretics with CEI's to treat hypertension, in either a diuretiof irst, stepwise approach or in 

,o physical coronation, include Keeton, T. K. and Campbell. W.B., Pharmacol. Rev., 31 :81 (1981) and Weinberger. M.H.. 
Medical Clinics N. America, 71:979 (1987). Diuretics have also been administered in combination with saralasm to 
enhance the antihypertensive effect. 

Non-steroidal ami-inflammatory drugs (NSAID's) have been reported to induce renal failure in patients with renal 
underperfusion and high plasma level of All. (Dunn, M.J.. Hospital Practice. 19:99. 1 984). Administration of an All Wock- 

is ing compound of this invention in combination with an NSAID (either stepwise or in physical combination) can prevent 
such renal failure. Saralasin has been shown to inhiWt the renal vasoconstrictor effect of indomethacin and meclofena- 
mate in dogs (Satoh et al., Circ. Res. 36/37 (Suppl. l):l-89, 1975; Blasingham et al., Am. J, EhXSiflL 239:F360. 1980). 
The CEI captopril has been demonstrated to reverse the renal vasoconstrictor effect of indomethacin in dogs with non- 
hypotensive hemorrhage. (Wong et al.. J, Pharmacol, Exp. Ther, 219:104. 1980). 

20 EP-A-0 291 969 (published 23.1 1 .1988) discloses tetrazole compounds. 
EP-A-0 253 310 (published 20.1 .1988) discloses imidazole compounds. 

Summary. Of The Invention 

25 According to the present invention there are provided antihypertensive compounds of the formula (I): 



30 




(CH2) r 



35 



40 




45 



CD 



wherein 
so R 1 is 
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R 4 isC0 2 R 11 .N02.CN; 

R 6 ts aikyl of 2 to 10 carbon atoms; 

R 7 is C v F2v + i . where v=2-6. C 6 F 5 ; 



-C-R 



16 



or straight or branched alkyi of 1 to 6 carbon atoms; 
10 R 8 is 



15 



20 



-(CH 2 ) n — 



CK 3 0 

25 - CH - N - NH - SO2 



■o ■ 




CH 3 0 



CH - N - NH^ j 



30 



l 11 
a13 



40 

X 

45 n 
r 



or-(CH 2 ) n OR 11 ; 

is H. or alkyl of 1 to 6 carbon atoms; 
is -C0 2 H, -NHS0 2 CF 3 , or 



isH, or OR 11 

is a carbon-carbon single bond; 
is 1; 
is 1; 



H 



and pharmaceutical^ acceptable salts of these compounds. 
Furthermore, the invention comprises a pharmaceutical composition comprising compounds of formula (I), use of 
so these compounds for the preparation of medicaments and processes for the preparation of the compounds of formula 
(I) as defined in the claims. 

More preferred are compounds of Formula I wherein 



R 6 

55 R 7 



is alkyl, alkenyl or alkynyl of 3 to 7 carbon atoms; 
is C v F2v+i, where v=2-3, or 
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0 

-CR ; 



R 8 is-(CH2) m 0R 11 ; 

io .14 

0 , 

-(cb„) oca 14 ; -cb*cb-cbor 16 ; 

« B 

T5 



0 0 
-(CB 2 ) B CR 16 ; -Cl^NHCOB 10 ; 



25 



30 



40 



SO 



55 



-(CH2) m NHS0 2 R 1 °; 



H 



or -COR 16 ; 

R 10 is CF 3 , alkyl of 1 to 6 carbon atoms or phenyl; 
R 1 1 is H. or alkyl of 1 to 4 carbon atoms; 
R 13 is C0 2 H; C0 2 CH 2 OCOC(CH3)3; NHS0 2 CF 3 
35 and 



N-N 

N 
H 



45 R 14 is H, or alkyl of 1 to 4 carbon atoms; 

R 15 is H, alkyl of 1 to 4 carbon atoms, or acyl of 1 to 4 carbon atoms; 
R 16 is H, alkyl of 1 to 5 carbon atoms; OR 17 ; 



o. 



m is 1 to 5; 

X ■ single bond, -O-; -CO; -NHCO; or -OCH 2 -; and pharmaceutical^ acceptable salts. 
Most preferred for their antihypertensive activity are the following novel compounds: 
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• 2-Propyl-4^nteflM^ 

• 2-PropyM -K2-(1 H-tetrazol-5-yt)biphenyl-4-yOm^ acid. 

• 2-Propy!-4-pentaf!uoroethyJ-1-[(2'-(1 H-tetrazol-5-yObiphenyl-4-yl)me^ acid. 

• 2-Propyl^entafluoroethyH^ 

5 

and pharmaceutical^ acceptable salts thereof. 
Note that throughout the text when an aikyl substituent is mentioned, the normal alkyl structure is meant (i.e.. butyl 
is Q-butyl) unless otherwise specified. 

Pharmaceutical^ suitable salts include both the metallic (inorganic) salts and organic salts; a list of which is given 
10 in Remington's Pharmaceutical Sciences. 1 7th Edition, pg. 1418 (1985). It is well known to one skilled in the art that an 
appropriate salt form is chosen based on physical and chemical stability, f lowabiiity, hydroscopicity and solubility. Pre- 
ferred salts of this invention for the reasons cited above include potassium, sodium, calcium and ammonium salts. 

Also within the scope of this invention are pharmaceutical compositions comprising a suitable pharmaceutical car- 
rier and a novel compound of Formula (I), and methods of using the novel compounds of Formula (I) to treat hyperten- 
15 sion and congestive heart failure. The pharmaceutical compositions can optionally contain one or more other 
therapeutic agents, such as a diuretic or a non-steroidal antiinflammatory drug. Also within the scope of this invention 
is a method of preventing renal failure resulting from administration of a non-steroidal antiinflammatory drug (NSAID) 
which comprises administering a novel compound of Formula (I) in stepwise or physical combination with the NSAID. 
The compounds of this invention can also be used as diagnostic agents to test the renin angiotensin system. 
20 It should be noted in the foregoing structural formula, when a radical can be a substituent in more than one previ- 
ously defined radical, that first radical can be selected independently in each previously defined radical. For example, 
R 1 , R 2 and R 3 can each be CONHOR 12 . R 12 need not be the same substituent in each of R 1 , R 2 and R but can be 
selected independently for each of them. 

25 Synthesis 

The compounds of Formula (I) may be prepared using the reactions and techniques described in this section. The 
reactions are performed in a solvent appropriate to the reagents and materials employed and suitable for the transfor- 
mation being effected. It is understood by those skilled in the art of organic synthesis that the functionality present on 

30 the imidazole and other portions of the molecule must be consistent with the chemical transformations proposed. This 
will frequently necessitate judgment as to the order of synthetic steps, protecting groups required, deprotection condi- 
tions, and activation of a benzytic position to enable attachment to nitrogen on the imidazole nucleus. Throughout the 
following section, not ail compounds of Formula (I) falling into a given class may necessarily be prepared by ail methods 
described for that class. Substituents on the starting materials may be incompatible with some of the reaction conditions 

35 required in some of the methods described. Such restrictions to the substituents which are compatible with the reaction 
conditions will be readily apparent to one skilled in the art and alternative methods described must then be used. 
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Scheme 1 
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Generally, compounds of Formula (2) can be prepared by direct alkylation onto imidazole QJ prepared as described 
in U.S. 4,355,040 and references cited therein, with an appropriately protected benzyl halide, tosylate or mesylate (2) 
in the presence of base, as shown in path a). Preferably, the metallic imidazolide saH is prepared by reacting imidazole 
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Q) with a proton acceptor such as MH where M is lithium, sodium or potassium in a solvent such as dimethytformamide 
(DMF) or by reacting it with a metal alkoxide of formula MOR where R is methyl, ethyl, t-butyl or the like in an alcohol 
solvent such as ethanol or t-butanol. or a dipolar aprotic solvent such as dimethyHorrramide. The imidazole salt is dis- 
solved in an inert aprotic solvent such as DMF, and treated with an appropriate alkylating agent (2). Alternatively, imi- 
dazole (1) can be alkylated with a benzyl halide (2, where X=Br, CI) in the presence of a base such as sodium 
carbonate, potassium carbonate, triethylamine or pyridine. The reaction is run in an inert solvent such as DMF or 
DMSO at 20°C to the reflux temperature of the solvent for 1 - 1 0 hours. 

For example, the 4-nitrobenzyl intermediate (3fl, wherein R 1 = 4-N0 2 , R 2 = R 3 = H) may be obtained by direct 
alkylation onto imidazole (!) with a 4-nitrobenzyl halide, tosylate or mesylate in the presence of base. 

If R 7 and R 8 are different mixtures of two regioisomer alkylation products (3b, and 3fi) are obtained in which R and 
R 8 are interchanged. When R 8 is CHO the alkytation is such that the benzyl group becomes attached to the adjacent 
nitrogen preferentially. These isomers possess distinct physical and biological properties and can usually be separated 
and isolated by conventional separation techniques such as chromatography and/or crystallization. 



15 



20 



25 



30 



35 




In all series examined, the more rapidly eluted isomer of a given pair has greater biological potency than the less 
45 rapidly eluted isomer. The absolute structure of the compounds 3d and 3fi has been confirmed by X-ray crystallographic 
analysis to establish the relationship between structure, physical properties and biological activity. Sulfonamide 3d is 
the more rapidly eluted isomer in its series, acid 3fi is the less rapidly eluted isomer in its series. 

Alternatively, any properly functionalized benzylamine derivative (4) may be converted to imine (fi) by treatment 
with an acylamino ketone © in the presence of an inert solvent such as benzene, toluene, or the like, and a catalytic 
so amount of p-toluenesulfonic acid or molecular sieves. N. Engel, and W. Stegiich. Uefrigs Anp. Chgm 1t 1916, (1978). or 
in the presence of alumina, F. Texier-Boulet, Synthesis. 679 (1985). The resulting imine (6) can be cyclized to the N- 
benzyl imidazole (3) wfth phosphorus pentachloride (PCI5), phosphorus oxychloride (POCI 3 ) or triphenylphosphine 
(PPh3) in dichloroethane in the presence of a base such as triethylamine. N. Engel and W. Stegiich, Liftigs APP, 
Chem. . 1916, (1978). „ 0 14f 4 , 

55 Acylamino ketone ® is readily obtainable from amino acids via the Dakin-West reaction, H.D. Dakin, R. West. ^ 
Bioi. Chem,. 78, 95 and 745 (1928), and various modifications thereof, W. Stegiich, G. Hofle, Apgw Chem- lOL EA 
IflflL & 981 (1969); G. Hofle, W. Stegiich, H. VorbrOggen, Angew. Chem. Int. Ed. EnoL 12, 569 (1978); W Stegiich. 
G. Hofle. BfiL 102. 883 (1969), or by selective reduction of acyl cyanides, A. Pfaltz. S. Anwar, Tet Lett. 2977 (1984), or 
from a-halo, a-tosyl or a-mesyl ketones via the appropriate substitution reactions that one skilled in the art will readily 
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recognize. 

The functionalized benzytamines (4) may be made from the corresponding benzyl halide. tosylate or mesylate (2) 
via displacement with a nitrogen nucleophile, a procedure familiar to one skilled in the art. This displacement may be 
achieved using azide ion, ammonia, or phthalimide anion, etc., in a neutral solvent 6uch as cfimethyfformamide, dimeth- 
5 ylsulfoxide etc., or under phase transfer conditions. The benzyl halide (2) may be made by a variety of benzylic halo- 
genation methods familiar to one skilled in the art, for example benzylic bromination of toluene derivatives with N- 
bromocuccinimide in an inert solvent such as cartoon tetrachloride in the presence of a radical initiator such as benzoyl 
peroxide at temperatures up to reflux conditions. 

A wide variety of toluene derivatives may be made from simple electrophiiic substitution reactions on an aromatic 
10 ring. This includes nitration, suHonation, phosphorylation, Friedel-Crafts alkylation, Friedel-Crafts acylation, halogena- 
tion, and other similar reactions known to one skilled in the art, G. A. Olah, "Friedel-Crafts and Related Reactions." Vol. 
ii Interscience, New York, (1965). 

Another way to synthesize functionalized benzyl halides is via chloromethylation of the corresponding aromatic pre- 
cursor. Thus, the appropriately substituted benzene ring may be chloromethylated with formaldehyde and hydrochloric 
is acid (HG) for example with or without an inert solvent such as chloroform, carbon tetrachloride, light petroleum ether 
or acetic acid. A Lewis acid such as zinc chloride (ZnCI 2 ) or a mineral acid such as phosphoric acid may also be added 
as a catalyst or condensing agent, R. C. Fuson, C. H. McKeever, Org, Reactions. 1 63 (1942). 

Alternatively, N-benzylimidazoles Q) can also be prepared as shown in path b) by forming an R substituted ami- 
dine (2) from an appropriately substituted benzylamine (4) which is in turn reacted with an a-haloketone, a-hydroxy ke- 
20 tone (8). a-haloaldehyde, or a-hydroxyaldehyde, F. Kunckell, BflL, 34 637 (1901). 

As shown in path a), imidazole (U may be alkylated by a variety of benzyl derivatives. These include compounds 
with latent acid functionalities such as o, m, and p-cyanobenzylhalides, mesylates or tosylates as shown in path c). 
Nitriles of formula © may be hydrolyzed to cartooxylic acids of formula (Ifl) by treatment with strong acid or alkali. Pref- 
erably, treatment with a 1 :1 (v/v) mixture of concentrated aqueous hydrochloric add/glacial acetic acid at reflux temper- 
as atures for 2-96 hours or by treatment with 114 sodium hydroxide in an alcohol solvent such as ethanol or ethylene glycol 
for 2-96 hours at temperatures from 20°C to reflux can be used. If another nitrile group is present it will also be hydro- 
lyzed. The nitrile functionality can also be hydrolyzed in two steps by first stirring in sulfuric acid to form the amide fol- 
lowed by hydrolysis with sodium hydroxide or a mineral acid to give the cartooxylic acid (Ifl). 

The nitriles (2) can be converted into the corresponding tetrazole derivative (U) by a variety of methods using 
30 hydrazoic acid. For example, the nitrile can be heated with sodium azide and ammonium chloride in DMF at tempera- 
tures between 30°C and reflux for 1-10 days, J. P. Hurwitz and A. J. Tomson, J.Qrq. Chgm., 26. 3392 (1961). Preferably, 
the tetrazole is prepared by the 1 ,3-dipolar cycloaddition of trialkyrtin or triaryltin azides to the appropriately substituted 
nitrile as described in detail by Scheme 15. 

The starting imidazole compounds Q) are readily available by any of a number of standard methods. For example. 
35 acylaminoketone © can be cyclized with ammonia or equivalents thereof, D. Davidson, et al.. J , Org. Chem . , Z 319 
(1937) to the corresponding imidazole as shown in Scheme 1. The corresponding oxazole can also be converted to imi- 
dazole (1) by action of ammonia or amines in general. H. Bredereck, et al., BflL, S6. 1351 (1955); J. W. Cornforth and 
R. H. Cornforth, J. Chem. Soc.. 96, (1947). 

Several alternative routes to imidazoles (1) are illustrated in Scheme 2. As shown in Scheme 2 equation a), reac- 
40 tion of the appropriate R 6 substituted imidate esters (12) with an appropriately substituted a-hydroxy- or a-haloketone 
or aldehyde (fi) in ammonia leads to imidazoles of formula (1), P. Dziuron, and W. Schunack, Ar C hiv T Phflrmaz., 307 and 
470(1974). , . 

The starting imidazole compounds (1) wherein R 7 and R 8 are both hydrogen can be prepared as shown in equation 
b) by reaction of the appropriate R 6 -substituted imidate ester (12) with a-aminoaceta)dehyde dimethyl acetal (13), M. 

45 R firimmptt ftJv Heterocyclic Chem.. 12. 103(1970). 

As shown in equation c), imidazole (15; wherein R 7 - hydrogen and R 8 = CH 2 OH) can be prepared by treatment of 
the imidate ester (12) with 1,3-dihydroxyacetone (14) in ammonia by the procedure described in Archive dff Phar- 
mazie . 307, 470 (1974). Halogenation of imidazole (15) or any imidazole wherein R 7 or R 8 is hydrogen is preferably 
accomplished by reaction with one to two equivalents of N-halosuccinimide in a polar solvent such as dioxane or 2- 
methoxyethanol at a temperature of 40-100°C for 1-10 hours. Reaction of the halogenated imidazole (16) witty* ben- 
zylhalide (g) in the manner described in Scheme 1 affords the corresponding N-benzylimidazo!e (12); wherein R is hal- 
ogen and R 8 is CH 2 OH). This procedure is described in U.S. Patent 4,355.040. Alternatively, imidazole (12) can be 
prepared by the procedure described in U.S. Patent 4,207,324. 

Compounds of formula (12) can also be prepared by treatment of the starting imidazole compound Q) wherein R 
and R 8 are both hydrogen, with the appropriate benzyl halide followed by functionalization of R 7 and R by treatment 
with formaldehyde as described in E. F. Godefroi. et al., B ea s fi iL 91. 1383 (1972) followed by halogenation as was 
described above. 

As shown in equation d) the imidazoles (1) can also be prepared by reaction of R substituted amidines (15) with 
an a-hydroxy- or a-haloketone or aldehyde ffi) as described by F Kunckel, BflL, 2& 637, (1901). 
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As shown in equation e). preparation of the nitroimidazoles (1 , R 7 or R 8 = NOg) is preferably accomplished by heat- 
ing the appropriate starting imidazole in a 3:1 mixture of cone, sulfuric acid/conc. nitric acid at 60-100°C for 1-6 hours. 
Nitration of the imidazole (15) can be achieved by first converting the hydroxymethytimidazole to the corresponding 
chloromethylimidazole (22) employing thionyl chloride or oxalyl chloride. Nitration, as descrfoed above, followed by 
5 hydrolysis provides the nitroimidazoles (24). 

Imidazoles (21) where R 7 and R 8 = CN can be prepared as shown in equation f) by reaction of R 6 substituted ortho 
esters ortho acids or aldehydes (followed by oxidation of the aldehyde) with diaminomaleonitrile (2Q) by the procedure 
described by R. W. Begland et al.. J. Org. Chem. . 22. 2341 (1974). Likewise, R 6 substituted imidate esters (12) also 
react with diaminomaleonitrile to give 4.5 dicyanoimidazoles (21). The nitrile groups can be further elaborated into other 
10 functional groups by methods familiar to one skilled in the art. 

Compounds of formula (1) wherein R 7 = alkyl of 1-6 (straight or branched), phenyl, phenalkyl where alkyl is 1-3 car- 
bon atoms etc. and R 8 = CH 2 OH can be prepared as shown in equation g). The imidazoles (1) were prepared as 
described in L A. Reiter, J Pro. Chem. . 52, 2714 (1987). Hydroxymethylation of (1) as described by U. Kempe. et al. 
in U.S. Patent 4,278.801 provides the hydroxymethylimidazoles (la). 
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Scheme 2 (continued) 
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Scheme 3 



35 



40 



W 17 Nhars ft 7 • CI) 25 

A> 

20 ^ *S 

75 * I 



Kino* 

15 OS hMDn 



or 



29 



1» 

V^"' « 25 



3D 



l -7 



45 K ^ R- 

d) I.I C C F- and 

6 5 

R v «= 1-G) 

*' IT *' ' V 

32 33 




As shown in Scheme 3. path a) for benzylimidazoles (12) where R 7 = CI and R 8 = CH 2 0H, the hydroxymethyl 
groups may be easily converted to the corresponding halide, mesylate or tosylate by a variety of methods familiar to 
one skilled in the art. Preferably, the alcohol (12) is converted to the chloride (23 with thionyl chloride in an inert solvent 
at temperatures of 20°C to the reflux temperature of the solvent. 
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Chloride (23 may be displaced by a variety of nucleophiles by nucleophilic displacement reaction procedures famil- 
iar to one skilled in the art. For example, excess sodium cyanide in DMSO may be used to form cyanomethyl derivatives 
(26) at temperatures of 20°C to 100°C. 

Nitrite (25) may be hydrolyzed to an acetic acid derivative (22), by a variety of methods. These methods include 
5 methods described previously for the hydrolysis of nitriles of formula (2). Examples of desired acids and bases for this 
hydrolysis include mineral acids such as sulfuric acid, hydrochloric add, and mixtures of either of the above with 30- 
50% acetic acid (when solubility is a problem), and alkali metal hydroxides such as sodium hydroxide or potassium 
hydroxide. The hydrolysis reaction proceeds under heating at temperatures ranging from 50-160°C for 2-48 hours. Car- 
boxylic acid (27) may be esterif ied by a variety of methods without affecting other parts of the molecule. Preferably, (27) 
w is refluxed in a hydrochloric acid/methanol solution for 2-48 hours to give ester (23). 

Ester (28) may be hydrolyzed to carboxylic acid (22), for instance, after R 1 , R 2 and R 3 have been elaborated. Var- 
ious methods, acidic or basic, may be used. For example, compound (28) is stirred with 0.5N potassium hydroxide in 
methanol, or if base soluble, it is stirred in 1 .ON sodium hydroxide for 1-48 h at 20°C to reflux temperatures. 

Hydroxymethyi derivative (12) may be acylated to give (29) by a variety of procedures. As shown in path b) acyla- 
75 tion can be achieved with 1 -3 equivalents of an acyl halide or an anhydride in a solvent such as diethyl ether, tetrahy- 
drofuran, methylene chloride or the like in the presence of a base such as pyridine or triethylamine. Alternatively (12) 
may be acylated by reaction with a carboxylic acid and dicyclohexyicarbodiimide (DCC) in the presence of a catalytic 
amount of 4-(N,N-dimethylamino)pyridine (DMAP) via the procedure described by A. Hassner, Tel Utt . 4S, 4475 
(1978). Treatment of (12) with a solution of carboxylic acid anhydride in pyridine optionally with a catalytic amount of 
20 DMAP at temperatures of 20-1 00°C for 2-48 hours is the preferred method. 

The ether (20) can be prepared from the alcohol (17) as shown in path c) by methods such as treatment of (17) in 
a solvent such as dimethylformamide or dimethylsurfoxide with potassium t-butoxide, sodium hydride, or the like fol- 
lowed by treatment with R 1 1 L at 25°C for 1-20 hours, where L is a halogen, tosylate or mesylate. 

Alternatively, treatment of (12) with 1-5 equivalents of thionyl chloride in chloroform for 2-6 hours at 25°C followed 
25 by treatment of the intermediate (23 with 1-3 equivalents of MOR 11 . where M is sodium or potassium, for 2-10 hours 
at 25°C either in R 11 OH as solvent or in a polar solvent such as dimethylformamide or the like will also yield ether (20). 

The ether (20) can also be prepared for example by heating (12) for 3-15 hours at 60-160°C in R 1 1 OH containing 
an inorganic acid such as hydrochloric acid or sulfuric acid. 

Compound (17) can be dehalogenated to compound (21) preferably by catalytic hydrogenolysis (over an appropri- 
30 ate catalyst such as 1 0% palladium on carbon) in methanol at 25°C for 1 -6 hours or by treatment with zinc metal in ace- 
tic acid. 

As shown in Scheme 3. the perfluoroalkylimidazoles (21 R ■ C/ar+i) can be Prepared from the corresponding 
iodoimidazoles (22) by treament with the appropriate perfluoroalkyl copper reagents [J. Am, Chem. SQC„ Iflfi. 832 
(1986); J Fluorine Chem.. 22. 291 (1985); J Fluorine Chem.. 22, 541 (1983); Tetrahedron. 25. 5921 ; (1969); and ref- 
35 erences cited therein.] Analogously, the perttaf luorophenylimidazoles (22; R 7 - C 6 F 5 ) can be produced by the treatment 
of 22 with pentafluorophenyl copper [Org. Svn.. 5& 122 (1980) and references cited therein.] 

N-arylimidazoles of formula I (compounds wherein r=o) can be prepared by the following methods, it being under- 
stood by one skilled in the art that certain manipulations, protecting and deprotecting steps, and other synthetic proce- 
dures disclosed above may be necessary to produce compounds with the desired combinations of R . R , R and R . 
40 As shown in Scheme 4. equation a) the reaction of aniline derivative (24) with imidate ester (12) to form the substi- 
tuted amidine (23 provides material which can be cyclized with dihydroxyacetone to form structure (2fi). Subsequent 
elaboration into (I) provides the N-arylimidazole compounds of the invention. 

Alternatively as shown by equation b) the Marckwald procedure, described by Marckwald et al., BfiL. 22, 568, 1 353 
(1889); BfiL 25, 2354 (1892) can form a 2-mercaptoimidazole (28) from aniiline derivative (24) via isothiocyanate (22). 
45 Desulfurization of (28) with dilute nitric add followed by anion formaion at the 2-position of the imidazole (29) and reac- 
tion with R 6 X where X is CI, Br, I, allows the formation of (40) which can be subsequently elaborated to I. 

A variation of MarckwakJ's process as 6hown in equation c) using an a-aminoketone (41) and isothiocyanate (22) 
can also be employed, see Norris and McKee. J. Amer. Chem. Soc. . 7, 1056 (1955) can also be employed. Intermediate 
(42) can be converted to (0 by known sequences. The general procedure of Carboni et al., J. Amy. Qhgm. §Qg., 89, 
so 2626 (1967) (illustrated by equation d)) can also be used to prepare N-aryl substituted imidazoles from appropriate 
haloaromatic compounds (42; X»F, CI, Br) and imidazoles (1): 
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Scheme A (continued) 
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In various synthetic routes R 1 , R 2 and R 3 do not necessarily remain the same from the starting compound to the 
final products, but are often manipulated through known reactions in the intermediate steps as shown in Schemes 5- 
22. All of the transformations shown in Schemes 5-10 and 12 can also be carried out on the terminal aromatic ring (i.e. , 
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biphenyl ring). 



Scheme 5 
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As shown in Scheme 5. compounds where R 1 is a sulfonic acid group may be prepared by oxidation of the corre- 
sponding thiol (4g. Thus, an N-benzylimidazole derivative bearing a thiol group may be converted into a sulfonic acid 
25 (4g) by the action of hydrogen peroxide, peroxyacids such as metachloroperoxybenzoic acid, potassium permanganate 
or by a variety of other oxidizing agents, E. E. Reid, Organic Chem istry of Bivalent Sulfur. 1 Chemical Publishing Co., 
New York, 120-121 (1958). 

Aromatic hydroxy or thiol groups are obtained from deprotection of the corresponding alkyl ether or thioethers. 
Thus, for example, a methyl ether or a methyl thioether derivative (44) of an N-benzylimidazole containing one or more 
30 aromatic rings may be converted into the free phenol or thiophenol (4§) by the action of boron tribromide methyl sulfide. 
P. G. Willard and C. F. Fryhle, Tet. Lett.. 21 3731 (1980); trimethylsilyl iodide, M. E. Jung and M. A. Lyster, i Qrfl, 
Chem.. 42, 3761 (1977); KSEt and derivatives thereof, G. I. Feutrill, R. N. Mirrington, Tet. Lett., 1327, (1970), and a vari- 
ety of other reagents. 

Alternatively, N-benzylimidazoles may be sulfonated by stirring with H 2 S0 4 at a variety of different concentrations 
35 or with other sulfonating agents such as chlorosulfonic acid or sulfur trioxide with or without complexing agents such as 
dioxane or pyridine at terrperatures from 0 to 200°C with or without solvent, K. LeRoi Nelson in Frjetfel-Cratfe and 
Related Reactions. HI part 2, G. A. Olah, ed., Interscience Publ., 1355 (1964). 

The synthesis of compounds where R 1 is a sulfate, phosphate or phosphonic acid are depicted in gcheme §: 
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Scheme 8 
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Scheme 6 (continued) 





N-Benzylimidazoles containing a phenolic hydroxyl group (4Z) may be readily converted into the corresponding sul- 
fate (48) or phosphate (42). As shown in equation a), reaction of the phenol with a sulfur trioxide-arrune complex will 
give the corresponding sulfate (42), E. E. Gilbert. SnHnnAtion and Related Reactions. Interscience. New York, chapter 
6 (1965) Reaction of the phenol (4Z) with phosphorus pentachloride followed by hydrolysis will give the corresponding 
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phosphate (43), G. M. Kosolapoff, OroanoDhosoho riis Compounds, John Wiley, New \brk. 235 (1950). 

As shown in equation b) N-benzytimidazo!es may be converted into the corresponding phosphonic acids by reac- 
tion with phosphorus trichloride (PCI3) and aluminum chloride (AlCi 3 ) in an inert solvent for 0.5-96 hours from temper- 
atures of 25°C to the reflux temperatures of the solvent. Appropriate workup followed by reaction with chlorine (Cy and 
5 subsequent hydrolysis of the tetrachloride (51) gives the phosphonic acid derivative (52). O. M. Kosolapoff in Qcq, 
Reactions. 6. R. Adams, editor, John Wiley and Sons, New Ybrk, 297 (1951). Another more direct route involves reac- 
tion of the N-benzylimidazole with PSCI 3 and A!CI 3 followed by hydrolysis, R. S. Edmunson in Comprehensive Organic 
Chemistry. Vol. 2, D. Barton and W. D. OIlis editors, Pergamon Press, New Vbrk. 1285 (1979). 

Alternatively, equation c) illustrates that aryl phosphonic acids (52) may be formed from reaction of the correspond- 
10 ing diazonium salt (53) with PCI 3 in the presence of Cu(l) followed by hydrolysis with water (ibid. p. 1 286). 

As shown in equation d), the aryl halides (55) may be photolyzed in the presence of phosphite esters to give phos- 
phonate esters (56), R. Kluger, J. L. W. Chan, J. Am Chem. Soc.. 25, 2362. (1973). These same aryl halides also react 
with phosphite esters in the presence of nickel or palladium salts to give phosphonate esters, P. Tavs, Chem. Ber . Ifl3. 
2428 (1970), which can be subsequently converted to phosphonic acids (52) by procedures known to one skilled in the 

flrt N-Benzylimidazoles containing an aldehyde or ketone (5Z) may be reacted with a phosphorus trihaiide followed by 
water hydrolysis to give a-hydroxyphosphonic acid derivatives, G.M. Kosolapoff. Qp^cjL 304. as shown in Scheme 7 . 



Scheme 7 

2Q ■■ 




Corrpounds where R 1 is -CONHOR 12 may be prepared as shown in Scheme 8, by the treatment of a carboxylic 
acid (1Q) with 1-4 equivalents of thionyl chloride for 1-10 hours. This reaction can be run without solvent or in a nonre- 
active solvent such as benzene or chloroform at temperatures of 25-65°C. The intermediate acid chloride is then treated 
with 2-10 equivalents of the appropriate amine derivative. H 2 NOR 12 , for 2-18 hours at temperatures of 25-80°C in a 
45 polar aprotic solvent such as tetrahydrofuran or dimethylsulfoxide to give the hydroxamic acid (59). 
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Scheme 8 



10 




•COjH 




-CONH0R 12 



15 



20 



25 




COOCON(C 6 H 5 J 2 




-CONHSOj* 



59a 



30 



35 



40 



Alternatively, the carboxylic acid (12) can be converted to the hydroxamic acid (59) according to the procedure in 
J Med. Chem.. 2£L 1158 (1985) by employing dicyclohexylcarbodiimide. 1-hydroxybenzotriazole, and H 2 NOR or 
according to the procedure described in Synthesis, 929 (1985) employing the Vilsmeier reagent and H 2 NOR . 

Compounds where R 1 is -CONHS0 2 Ar (59a, Ar=phenyl, o-tolyl, etc.) may be produced by treatment of the inter- 
mediate acid chlorides from the preparation of the hydroxamic acids (59), with ArS0 2 NHNa. Alternatively, these acyl- 
sulfonamides (59i) can be prepared from the carboxylic acids (lfl) through the corresponding N,N«Jiphenylcarbamoyl 
anhydrides (Iflfi) as described by F. J. Brown, et at. in Eur. Pat. Appl. EP 199543 ($ee Scheme 9) . 
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Scheme 9 




35 



Aniline intermediates (63) are disclosed in U.S. Patent No. 4,355,040 and may be obtained from the corresponding 
nitro corrpound precursor by reduction. A variety of reduction procedures may be used such as iron/acetic acid, D. C. 
Owsley, J. J. Bloomfield. SyrjibSSis. 118, (1977), stannous chloride, F. D. Bellamy let Lett-, 839, (1984) or careful 
hydrogenation over a metal catalyst such as palladium. 
40 As shown in Scheme 9. aniline intermediates of N-benzylimidazoles may also be prepared from the corresponding 
carboxylic acid (lfi) or acid chloride via a Curtius rearrangement of an intermediate acyl azide (60). More modern meth- 
ods include using diphenylphosphoryl azide as a source of azide. T. Shioiri, K. Ninomiya, S. Yamada, J. Am. Shorn. 
Sqc, 94, 6203 (1972), and trapping the intermediate isocyanate (£D produced by the Curtius rearrangement with 2- 
trimethylsilylethanol and cleaving the resultant carbamate (62) with fluoride to liberate the amine (63), T. L Capson and 
45 C. D. Poulter, Tet. Lett.. 25, 3515 (1984). Classical procedures familiar to one skilled in the art may also be employed. 
Corrpounds where R 1 is -S0 2 NH 2 may be made as shown in Scheme 1Q: 
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Sulfonamide compounds (S3 may be made by reacting an arylsuffonyl chloride (S4) with ammonia, or its equiva- 
lent. Unsubstituted arylsulfonamides are made by reaction with ammonia in aqueous solution or in an inert organic sol- 
25 vent, F. H. Bergheim and W. Braker, J. Am. Chem. Soc.. gg, 1459 (1944), or with dry powdered ammonium carbonate. 
E. H. Huntress and J. S. Autenrieth, J. Am. Chem. Soc.. 6& 3446 (1941); E. H. Huntress and F. H. Carten, J. Am. Chem. 
Soc.. 62. 511 (1940). 

The sulfonyl chloride precursor may be prepared by chlorosulfonation with chlorosutfonic acid on the aromatic ring 
directly, E. H. Huntress and F. H. Carten, E E. Gilbert, oo. tit. 84, or by reacting the corresponding aromatic dia- 
30 zonium chloride salt (§3) with sulfur dioxide in the presence of a copper catalyst, H. Meerwein, et al., J. Prakt Chem. , 
pi], 152, 251 (1939), or by reacting the aromatic sulfonic acid (4§) with PCI 5 or POCI 3 , C. M. Suter, The Organic? Chem- 
istry of Sulfur. John Wiley, 459 (1948). 

Linked ester compounds of formula (I) where R 1 is 

35 0 

-C0 2 CH(R 24 )0CR 21 



40 can be made by procedures well known in penicillin and cephalosporin chemistry. The purpose is to provide materials 
which are more lipophilic and which will be useful orally by rapid transit from the gut into the bloodstream, and which 
will then cleave at a sufficiently rapid rate to provide therapeutically useful concentrations of the active carbaxylic acid 
form, "me following review articles and reierences cHed therein discuss this concept and the chemistry involved in pre- 
paring such compounds V. J. Stella, et al., Drugs. 29, 455-473 (1985); H. Ferres, Drugs gf Today, 19 (9), 499-538 

45 (1983); A. A. Sirkula, Ann Rents. Med. Chem.. UJ, 306-315 (1975). 

Experimental procedures which are applicable to the preparation of chemically stable linked esters are illustrated 
by equations a-e of Scheme 11 . 
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gchewe 11 
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C. Prancheechi at al.. 2 ■ Antibiotics. It. (7). 
» »58-941 (1983). 

(b) RC0 2 ♦ (CH 3 ) 2 NCON(CH 3 ) 2 ♦ ClCHOCOCtCH 3 )j 

CHl l 
FC0 2 CHOCOC(CH 3 )j 



67 

J. Budavin. U.S. PattDt 4.440.942 
R*« 

(c) RC0 2 H > RC0 2 CH-OCOCHCH 2 C0 2 CH 3 

NH 2 

B. Daehne at al.. C.B. Patant 1, 290.787 
R*« 

(d) RC0 2 H > RC0 2 CHCONR«R» 

40 49 



perrea. qhem. ma .. 435-440 (1980) 
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Clayton et al., Antimicrob. Agents Chemotherapy. 
5, (6), 670-671 (1974) 

In equations a-e: R= R > N Js* R 7 



R2 r3 
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Compounds of Formula I where R 1 is -C(CF 3 ) 2 OH may be prepared as shown in Scheme 1?. 

Scheme 12 
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Hexafluoroisopropanol compounds (72) may be prepared by treatment of arylsilane (71) with 1-5 equivalents of 
40 hexaf luoroacetone in a solvent such as methylene chloride at temperatures ranging from about -50° to 25°C for a period 
of 2-10 hours. The requisite arylsilane (ZD can be prepared using methods known to one skilled in the art such as the 
procedures described in Chapter 10 of Butterworth's "Silicon in Organic Chemistry". 



45 



50 



55 



26 



EPQ00A24377ift!e:/A^wa cpcl 

EP 0324 377 B1 
Scheme 13 



Page 27 of 234 



10 



15 



20 



25 




.. -5 

o 

40 



45 



50 




As shown in Scheme 13. compound (72) in which X« -NHCO and R 13 => -COOH may be easily prepared, for exam- 
ple, by reacting aniline precursor (g3) with a phthalic anhydride derivative in an appropriate solvent such as benzene, 
chloroform, ethyl acetate, etc. Often the carboxylic acid product will precipitate from solution with the reactants remain- 
ing behind, M.L Sherrill, F.L Schaeffer, E.P. Shoyer, J Am. Chem. Soc. 50, 474 (1928). 
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When R 13 oNHS02CH 3 , NHSC^CFa or tetrazolyl (or a variety of other carboxyiic add equivalents), compound (73) 
may be obtained by reacting aniline (63) with the requisite acid chloride by either a Schotten-Baumann procedure, or 
simply stirring in a solvent such as methylene chloride in the presence of a base such as sodium bicarbonate, pyridine, 
or triethylamine. 

5 Likewise, aniline (63) may be coupled with an appropriate carboxyiic acid via a variety of amide or peptide bond 
forming reactions such as DCC coupling, azide coupling, mixed anhydride synthesis, or any other coupling procedure 
familiar to one skilled in the art. 

Aniline derivatives (52) will undergo reductive amination with aldehydes and ketones to form secondary amines 
(74). Thus the aniline is first stirred with the carbonyl compound in the presence of a dehydration catalyst such as 
io molecular sieves or p-toluenesulfbnic acid. Afterwards the resultant imine is reduced to the amine with a borohydride 
reducing agent such as sodium cyanoborohydride or sodium borohydride. Standard catalytic hydrogenation reagents 
such as hydrogen and palladium/carbon can also be employed. 

Alternatively, aniline (S3) may be monoalkylated by reaction with ethyl formate followed by reduction with, for exam- 
ple, lithium aluminum hydride to produce the N-methyl derivative (Z4). Anilines (Z4) may in turn be reacted with carbox- 
15 ylic acid anhydrides and acid chlorides or carboxyiic acids by any of the coupling procedures described previously to 
yield (22) where X= -N(CH 3 )CO. 

Aniline (63) or (Z4) or other intermediate anilines where the amino group may be located on another aromatic ring 
for example, also react with other anhydrides to make amide-carboxylic add derivatives of formula (7®. Thus, for exam- 
ple, maleic anhydride. 2,3-naphthalenedicarboxylic acid anhydride, and diphenic anhydride are reacted in a similar 
20 fashion to phthalic anhydride with aniline (63) or (74) to yield carboxyiic acids (76). (ZZ). and (78). respectively. 

Phthalimide derivatives of aniline (63) may be made by a variety of methods, preferably by stirring aniline (63) with 
phthalic anhydride in acetic acid at a temperature between 20°C and reflux, G. Wanag, A. Veinbergs. EfiL Z5, 1558 
(1942), or by stirring (63) with phthaloyl chloride, a base such as triethylamine, and an inert solvent. 

Aniline (62) may be converted into its trifluoromethanesulfonamide derivative or its trifluoroacetamido derivative 
25 preferably by reacting it with trifiic anhydride or trifiuoroacetic anhydride and a base such as triethylamine in an inert 
solvent such as methylene chloride at -78°C followed by warming to room temperature. 

Compounds of structure (I) where X is a carbon-carbon linkage which are depicted as (fiQ) can be made as shown 
in Scheme 14 . 
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Equation a) illustrates that the biphenyl compounds (80) can be prepared by alkylation of imidazole (1) with the 
appropriate halomethylbiphenyl compound (Z2) by the general procedure described in Scheme, 1. 
25 The requisite halomethylbiphenyl intermediates (Z9) are prepared by Ullman Coupling of (£D and (82) as 
described in "Organic Reactions". 2, 6 (1944) to provide intermediates (83). which are in turn halogenated. Halogena- 
tion can be acconplished by ref luxing (83) in an inert solvent such as carbon tetrachloride for 1 -6 hours in the presence 
of a N-halosuccinimide and an initiator such as azobisisobutyronitrile (equation b). 

As shown in equation c), derivatives of intermediate (83) in which R 13 is at the 2' position (83a) can also be pre- 
30 pared by the method described in i Pro. Chem.. 41 1320 (1976). that is Diels-AWer addition of a 1 ,3-butadiene to a 
styrene (84) followed by aromatization of intermediate (83- 

Alternatively, the substituted biphenyl precursors OS; where R 13 = COOH) and their esters (83) can be prepared 
as illustrated in equation d). which involves oxazoline compounds as key intermediates, A. I. Meyers and E. D. Mihelich. 
1 Am. Chem. Soc. SL 7383 (1 975). 
35 Further, as shown in Equation e), nickel-catalyzed cross-coupling of an arylzinc halkJe with a halobenzonitrile 
yields a btphenylnrtrile which can in turn be hydrolyzed by standard methods to afford acid 88- 
The substituted biphenyl tetrazoles (S3; where R 13 = 



40 




45 can be prepared from the nitrile precursors (R 13 =CN) by the methods described in Scheme 1. equation c) and Ssbsm 
15, equation c). 

However, a preferred method for preparing tetrazoles is described in Scheme 15. equations a) and b). Compounds 
(90) may be prepared by the 1 ,3-dipolar cycloaddition of trialkyltin or triphenyltin azides to the appropriately substituted 
nitrile (S3) as in equation a). Alkyl is defined as normal alkyl of 1-6 carbon atoms and cyclohexyl. An example of this 

so technique is described by S. Kbzima, et al., i Oroanometallic Chemistry, 337 (1971). The required trialkyl or triaryrtin 
azides are made from the requisite commercial trialkyl or triaryl tin chloride and sodium azide. The trialkyl or triaryltm 
group is removed via acidic or basic hydrolysis and the tetrazole can be protected with the trityl group by reaction with 
trityl chloride and triethylamine to give (2D- Bromination as previously described herein with N-bromosuccinimide and 
dibenzoylperoxide affords corrpound (92). Alkylation of (U with the appropriately substituted benzyl haWe using con- 

55 ditions previously described followed by deprotection of the trityl group via hydrolysis afford (80; R 1 3 ■ tetrazole). Other 
protecting groups such as p-nrtrobenzyl and 1 -ethoxyethyl can be used instead of the trityl group to protect the tetrazole 
moiety. These groups as well as the trityl group can be introduced and removed by procedures described in Greene. 
Protective Grou ps in Organic Synthesis. Wiley- Interscience, (1980). 
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Scheme 15 
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Scheme 15 (continued) 
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Compounds of structure 93-95 where X is an -0-, -S-, or 

-N- 

A* 

linkage can be prepared as shown in Scheme 16 by alkylation of imidazole Q) with the appropriate benzyl halide @S). 
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Scheme 16 
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The halomethytdiphenyl ether (1G2) employed as an alkylating agent in the present invention is prepared as shown 
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in equation b). An Ullman ether condensation of the phenol (97) and a halobenzoic acid as described in Russian Chem- 
ical Reviews. 43, 679 (1974) provides the intermediate acid (1£D. The conversion of (1Q1), into (lfl9) is accomplished 
by esterification with diazomethane to afford (105) followed by halogenation employing the procedure used in the prep- 
aration of (7§). The diphenytsulf ide (110) and the diphenytamine (111) can be prepared from the appropriate thiophenol 

5 (28) or aniline (99) by this procedure. 

The tertiary diphenytamine (112) can be prepared from the secondary aniline (IfiQ) by the above procedure. Alter- 
natively (107) can be alkylated by one of the following procedures: 1) direct alkylation of (IflZ) with R 26 L where L is a 
leaving group such as halogen or tosyiate employing phase-transfer conditions and ultrasound as described in Tetrahe- 
dron Letters. 24, 5907 (1983), 2) treatment of (107) with 1-1.5 equivalents of an appropriate aldehyde and 0.5-5.0 

io equivalents of sodium cyanoborohydride in a solvent such as methanol at 25°C at a pH of 3-6 for 1-24 hours, or 3) 
reductive amination of (107) employing an appropriate carboxylic acid and sodium borohydride as described in A Am. 
Chem. Soc.. 96, 7812 (1974). The tertiary amine (IflS) is then halogenated by the procedure previously described to 
give Q12). 

15 Scheme 17 




116 



so 



Compounds of structure (Z3) where X is -CO- are prepared as shown in Scheme 17 by alkylation of imidazole (1) 
with the requisite benzoylbenzyl halides. For example, esters (113) where R 13 is 2-C0 2 CH 3 are prepared by alkylation 
of imidazole (1) with carbomethoxybenzoyl benzyl halide (114). Ester (US) may be hydrolyzed to the corresponding 
55 carboxylic acid (116) by a variety of methods including hydrolysis with a base such as sodium hydroxide or potassium 
hydroxide in an alcoholic aqueous solvent such as methanol/H 2 0 at a temperature from 20°C to the reflux temperature 
of the solvent 

Carboalkoxybenzoylbenzyl halides (114) are prepared by benzylic halogenation of the corresponding toluoylben- 
zene precursor by a variety of methods previously described herein. For example, methyl 2-(4-methylbenzoyl)benzoate 
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(1151 can be reftuxed for 2-48 hours with N-bromosucdnimide, benzoyl peroxide and carbon tetrachloride to effect ben- 
zy!ic bromination. 

Scheme 18 
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As shown in Scheme 18 the toluoyl ketones (73; where X=CO) may be further transformed into a variety of ketone 
derivatives including compounds where X is 
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Reaction of Ketone (73a) with a hydroxylamine or an appropriately substituted hydrazine will give the requisite oximes 
10 tUD and hydrazones (US). Reaction with alcohols in the presence of an acidic catalyst with removal of water will give 
ketals (119V Reduction, with lithium aluminum hydride, a metal borohydride, zinc/acetic acid or catalytic hydrogenation 
will give the corresponding alcohol (120) or fully reduced methylene compound (121). These alcohols may be acylated 
by a variety of anhydrides or acid halides in the presence of a base with or without solvent to give the corresponding 
esters (122). The alcohols (120) may be converted into their corresponding ethers (123) by reaction of the metal alkox- 
7 5 ide with an aikyl halide, mesylate or tosylate in the appropriate solvent or by treatment with a mineral acid in an alcoholic 
solvent or by reaction of the alcohol with diazomethane as described in G. Hilgetag and A. Martini, "Preparative 
Organic Chemistry", John Wiley, New York, 355-368 (1972). 

Compounds of formula (I) where X is -OCH r , -SCH r , and -NHCH 2 - are prepared as shown in Scheme 19- 
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Scheme 19 
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As illustrated in Scheme 19. equation a, hydrolysis of benzyl ether (124) or methyl ether (123 affords hydroxy com- 
pound Q2fi) which can alkylated with the appropriate benzyl halide to give (1223. In the case of the methyl ethers (125). 
the hydrolysis step can be effected by heating the ether at temperatures of 50 0 -150°C for 1-10 hours in 20-60% hydro- 
bromic acid, or heating at 50°-90°C in acetonitrile with 1-5 equivalents of trimethylsilyl iodide for 10-50 hours followed 
by treatment with water. Hydrolysis can also be earned out by treatment with 1-2 equivalents of boron tribromide in 
methylene chloride at 10°-30°C for 1-10 hours followed by treatment with water, or by treatment with an acid such as 
aluminum chloride and 3-30 equivalents of a sulfur-containing compound such as thiophenol. ethanedithiol. or dimethyl 
disulfide in methylene chloride at 0-30°C for 1-20 hours followed by treatment with water For compound (124). hydrol- 
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ysis can be accomplished by refluxing in trlfluoroacetic acid for 0.2-1 hours or by catalytic hydrogenolysis in the pres- 
ence of a suitable catalyst such as 10% palladium on carbon. Deprotonation of (126) with a base, such as sodium 
methoxide, sodium hydride or the like in a solvent such as dimethytformamide or dimethylsulfoxide at room temperature 
followed by alkytation with an appropriate benzyl halide at 25°C tor 2-20 hours affords ethers of formula (123. as shown 
5 in equation &. 

The sulfide (129) can be prepared from the thiophenol (43 by the procedure described above to prepare the ether 
(127) from the phenol (126) . The thiophenol (45) can be prepared for example by treatment of the benzylsulf ide Q28) 
with sodium in liquid ammonia. 

The amine (130) can be prepared as shown in equation & from the aniline (S5), itself available from reduction of 
10 the corresponding p-nrtro compound (2a) which has previously been described. The reductive amination can be carried 
out by the same procedure as described in Scheme 12 for the preparation of compound (Z4). 

Compounds of Formula (I) where the X linkage is -CH<=CH-, -CH 2 CH 2 -. and 

A 



are prepared as shown in Scheme 20. 

20 

Scheme 20 




The cis or trans stilbene (132) can be obtained by employing a Wrttig reaction between the aldehyde (52) and the 
phosphorane (131) . 



38 



EP0p032_4377Jfile:/Attc^ cpcj 



Page 39 of 234 



EP 0 324 377 B1 

The stiibene (132) can readily be converted to the saturated derivative (1331 for example by catalytic hydrogenation 
employing a heterogeneous catalyst such as palladium/carbon or platinum/carbon or alternatively with a homogeneous 
catalyst such astristriphenylphosphine rhodium chloride. The reduction is performed in a solvent such as benzene, tet- 
rahydroturan or ethanol at 25°C under 1-3 atmospheres of hydrogen for 1-24 hours. 

5 The cyclopropane (134) can be prepared by treating the stiibene (132) with the Simmons-Smith reagent as 
described in J. Am. Chem. Soc.. 81, 4256 (1959), or by treating (132) with methylene diiodide and copper powder as 
described in J. Am. Chem. Soc.. 101. 2139 (1979), or by treatment with the iron-containing methylene-transfer reagent 
described in J. Am. Chem. Soc.. IflL 6473 (1 979). 

The preparation of corrpounds of formula (I) where X is -CF 2 CH 2 - ( -CF=CH-. -CH=CF-, -CF=CF- and CF 2 CF 2 - are 

io depicted in Scheme 21 . 

Scheme 21 
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Vinylene fluorides (13Z) and (140) can be prepared by reaction of SF 4 or Et 2 NSF 3 (DAST) with the appropriate 
ketone (125) or (158) in which Ar bears a methyl group convertible to a benzylic halide suitable for attachment to an 
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imidazole nitrogen, and Ar bears a cyano. nitro. ester, or other suitable group which can be subsequently converted to 
C0 2 H, NHS0 2 CF 3 , etc. The initially formed drf luoroethylene (13© and (139) can be formed in a non-polar solvent such 
as methylene chloride and subsequently converted to the vinylene fluoride by means of alumina, or converted directly 
into the unsaturated fluoride by running the reaction in a polar solvent such as tetrahydrofuran, diglyme or N-methytpyr- 
rolidone in the presence of mineral acid. [Equations a and Experimental details of such procedures are found in D. 
R. Strobach and G.A. Boswell, J. Pro. Chem.. 36, 818 (1971); GA Boswell. U.S. Patents 3,413,321 (1968) and 
4,212,515(1980). 

As shown in equation £) an appropriate benzoin (141) may be similarly converted to the conesponding 1 ,2«fif luor- 
ostilbene (143) . Likewise as shown in equation g) an appropriate benzil (144) can be converted to a tetraf luorodiaryleth- 
ylene (143 using DAST or SF 4 . Experimental details are described in M.E. Christy, et al.. J, Med. Chem,. 20. (3), 421- 
430, (1977). 

Compounds of formula 1 where X = 
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-CH 2 0-, -CH 2 S-, -CH 2 NH-, can be made as shown in Scheme 22. 
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Scheme 22 
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As previously described, add (Ifl) can be made by alkylating the appropriate imidazole with methyl 4-chlorometh- 
so ylbenzoate in the presence of a base such as potassium carbonate in a polar solvent such as dimethylformamide fol- 
lowed by hydrolysis of the resulting ester. Compound QQ) can be converted to (143) by reaction with the requisite amine 
( 146) (R 1 3 may need to be protected and subsequently deprotected) and dicyclohexyl carbodiimide (DCC) in methylene 
chloride [J.R. Beek, et al.. J. Am. Chem. Soc. 9& 4706 (1968)] or by reaction with tosyl chloride in pyridine (J. H. Brews- 
ter and C. J. Ciotti, Jr., J. Am. Chem. Soc.. ZZ. 6214 (1955)]. Yet another process involves conversion of carboxylic acid 
55 (Ifl) to its acid chloride with, for example, thionyl chloride followed by reaction with the amine in aqueous base (Schot- 
ten-Baumann conditions) or in an organic solvent in the presence of an acid scavenger such as NaHC03, pyridine or 
triethylamine. or by other procedures known to form an amide bond between an aromatic acid and an amine. 

The compounds where X= -CH 2 0-, -CH 2 S-, and -CH 2 NH 2 - can be made as shown in pathway The ester (142) 
is reduced with a reducing agent such as lithium aluminum hydride in an inert solvent to form the alcohol (150) which 
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can then be reacted with tosyl chloride in pyridine to form tosyiate (15U, which is in turn reacted in the presence of base 
with a corresponding phenol (152) thiopheno! (153), or aniline (146; where R 23 =H) to form compounds (154), (155) or 
(15fi). Again this may require that R 13 be protected with a suitable protecting group, however modifications necessary 
because of specific functional groups are understood to be incorporated by one skilled in the art of organic synthesis. 
5 Alternatively, the alcohol (150) can be converted to the corresponding halide with SOCI 2 , (COCIfe. etc. and the 
resulting halide can then be reacted with a phenol, thophenol or aniline in the presence of base to form the desired com- 
pound, where X is -CH 2 0-. -CH 2 S-. -CH 2 NH- respectively. 

Scheme 23 
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Compounds of Formula (I) where X= -S0 2 NR 23 - and -NR 23 S0 2 - may be prepared as shown in Scheme 22- As 
shown in equation a, sulfonylchloride derivative (152) can be reacted with aniline derivative (158) in a solvent in the 
55 presence of an acid scavenger such as sodium bicarbonate, triethyiamine or pyridine or under Schotten-Baumann like 
conditions to give (159). Sulfonylchloride derivative USD can be obtained by sulfonation of the corresponding benzyl 
derivative as described earlier, followed by reaction with PCl 5 or POCI 3 . Likewise, aniline (Z4) may be reacted in the 
same manner as described above with sulfonylchloride derivative (160) to give (161). 

Schema 24 shows the preparation of furan analogs of the biphenyl compounds (80). Thus, a-ketoester (152). W. 
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Wierenga and H. I. Skulnick, J Pro. Chem.. 4& 310 (1979), or the corresponding nitril (E«CN) can be easily alkylated 
via standard procedures already mentioned by an alkyi bromide derivative to give (1£2). The alkene moiety of (162) can 
be subsequently cleaved by oxidation, for example, with osmium tetroxide. Reser and Fieser, V.1, p. 812 (Lerrteux- 
Johnson oxidation) to yield dicarbonyi-containing compound (164) . Cyclization in mineral acids, acidic ion-exchange 
resin, POCl3/|pyridine, or trtf luoroacetic anhydride with a catalytic amount of trtf luoroacetic acid yields furan Qfi5; Z-O). 
Reaction of (164) with P 4 S 10 , for example, will yield the corresponding thiophene (1fi5: Z=S). Reaction of Qfi4) with an 
amine in refluxing benzene, with azeotropic removal of water or by using molecular sieves to absorb the water will yield 
the corresponding pyrrole U£5; Z=NR 11 ). Compounds (166) may be prepared from (163 by standard procedures 
already described. 
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Scheme 24 




I** 2-0, S. NF 



Compounds wherein a methylene group is inserted between the terminal aromatic ring and the acidic functionality 
may be prepared as shown in Scheme 25, equation a). Thus reduction of ester QfiZ) with, for example, lithium alumi- 
num hydride, gives alcohol U£S). Conversion of (1£8) to the chloride (lfi2) via thionyl chloride followed by reaction with 
cyanide anion as previously described yields nitrile (1ZQ) Compound (120) may be hydrolyzed to carboxylic acid (IZU 
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by methods already described or reacted with a hydrazoic acid equivalent to produce tetrazole (122). 

Conpounds wherein R 13 is a trrf luoromethylsulfonyl hydrazide acidic functional group were prepared by the proce- 
dure described in equation b). That is. conversion of ester (1£Z) to the hydrazide Q23) by standard hydrazinolysis fol- 
lowed by reaction with triflic anhydride affords hydrazides (124). 

Scheme 25 
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The syntheses of compounds wherein R 13 is substituted and unsubstituted 1 ,2,3-triazoles are described in 
Scheme 26. Thus reduction of ester (175) with a reducing agent such as lithium aluminum hydride or diisobutylalumi- 
num hydride gives alcohol (176) . Oxidation with Mn0 2 or pyridinium chlorochromate converts ClZfi) into aldehyde (1ZZ) 
Nitroethylene derivative (178) is prepared by condensation of aldehyde (177) with nitromethane in the presence of a 
5 catalyst, R. M. Letcher and M. R Sammes, J. Chem. Ed.. 62. 262 (1985). Reaction of (128) with sodium azide produces 
the1,2.3-triazoiea2a),(N. S. 7flftmv «t aL J. Chem. Soc. C hem. Comm.. 1001 (1971)) which may be transformed via 
procedures already described into product (180) . 

Aldehyde (177) can also be converted into substituted, 1 ,2,3-triazoles (132) via the sulfbne (1BD. G. Beck, D. 
GOnther Chem. Ber. , 1Q& 2758 (1973), followed by reaction with sodium azide to give the 1 ,2,3-triazole (1g). Subse- 
w quent standard manipulations lead to 1 ,2,3-triazoles (123) where E=CN and C0 2 R 1 1 . The nitrotriazole (IS; E=NOi>) 
may be synthesized from the unprotected triazole (122; P=H) via nitration, R. HOttel, et al., Chem, Ber, . Bfi. 1586 
(1955). C. L Habraken and P. Cnhen-Femandes J. Chem. Soc. . 37 (1972). or from bromonitroethylene derivative (JS4). 
G. Kh. Khisamutdinov, et al.. Zh. Pro. Khim. H 2445 (1975). by reaction with sodium azide. 

A variety of protecting groups may be used in the manipulation of the above triazoles, amongst which is the trityl 
is group. This group may be easily attached by reaction of the triazole with triphenylmethyl bromide or chloride in an inert 
solvent such as methylene chloride in the presence of an acid scavenger such as triethyl amine. The trityl group may 
be later removed by stirring or refluxing in an acidic medium such as trifluoroacetic acid/water, HCI in methylene chlo- 
ride, or acetic acid/water. The trityl group may also be hydrogenolyzed using a noble metal catalyst such as palladium 
and hydrogen. 
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Scheme 26 




The synthesis of trif luoromethyl-1 ,2,4-triazoles (190) is depicted in Scheme £7. Acid chloride (186) is converted to 
amide (187) using standard procedures familiar to one skilled in the art. A preferred protecting group is the 2-prcpioni- 
trile group (P=CH2CH 2 CN). Thus (IfiZ; P=CH 2 CH2CN) can be synthesized from (1£6) and p-aminopropionitrile under 
Schotten-Baumann like conditions, using aqueous base in an organic solvent to help solubilize (Ififi) and (132). Amide 
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(187) is converted to amidrazone (188) by reaction with PCI 5 or phosgene to make an iminoyl chloride which then in 
turn is reacted with excess hydrazine. Amidrazone (188) is cyclized to the trifluoromethyl-1 ,2,4-triazole (189) with trrf- 
luoroacetic anhydride and then converted to 1SQ via bromination, alkylation and deprotection as previously described. 

Scheme 27 
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Pertinent R 6 groups may be variously introduced by many procedures including those described in Scheme 28 
which describes imidazole construction. 

The R 6 groups so introduced may stand unchanged or may be further elaborated rf appropriately functionalized, 
so according to methods familiar to those skilled in the art such as are illustrated in Scheme 28 . 



55 



48 



EP000324377lfite:/A^ _ Page 4S of 234 



EP0324 377B1 
Scheme 28 
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The 2-altenylimidazoles (201) can be prepared by bromination of the 2-alkylimidazotes (122) followed by elimina- 
tion of hydrogen bromide. The bromiation is preferably accomplished by UV-irradiation for 1-4 hours of imadazole (122) 
and N-bromosuccinimide, in an inert solvent, such as carbon tetrachloride at 25°C. Treatment of the intermediate bro- 
mide (200) with a base, such as DBU, triethylamine, or potassium t-butoxide. affords the trans 2-alkenylimidazoles 
so (201V Cis alkenyl derivatives (203) are prepared from the trans alkenyl compounds by treatment with osmium tetroxide 
and sodium periodate to afford aldehydes (202) followed by Wittig reaction. 
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Scheme 29 
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Alternatively, R 6 groups may be introduced by metallation of a protected imidazole or protected 2-methylimidazole 
so followed by addition of an appropriate electrophile as illustrated in Scheme 30 . equations a) and a. The products (alco- 
hols, esters, halides, aldehydes, alkyls) are suitable for further elaboration by methods familiar to those skilled in the art. 
Metallation of imidazoles is described in K.L Kirk, J. Org. Chem.. 42, 4381 (1978); R.J. Sundberg, J, Het. Chem.. 14. 
517 (1977); J.V. Hay et al., J. Pro. Chem.. 2& 4379 (1973); B. Iddon, Heterocvcles. gl 417 (1985). 

Condensation of 2-methylimidazole and appropriate electrophiles (equation k) with catalytic acid or base as 
55 described in A.R. Katritzky (Ed.), "Comprehensive Heterocyclic Chemistry", Vol. 5 . p. 431 , Pgrgampn Press, N.Y., 1984 
affords products wherein R$ is alkenyl which are suitable for further elaboration. 
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Scheme 30 
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35 Various 2-substituted imidazoles can be prepared by reaction of a protected 2-trimethylsilylimidazole with a suitable 
electrophile by the method described by FH. Pinkerton and S.F Thames. J, Hgt ChOT„ & 67 (1972), which can be 
further elaborated as desired. Alternatively. R 6 may also be introduced by nickel catalyzed cross-coupling of Gngnard 
reagents with 2-(methylthio)imidazoles (Scheme 31) as described by E. Wenkert and T.W. Ferreira, J. Chgm. goc. , 
Chem. Commun,, 840. (1982); E. Wenkert et al., J. Chem. Soc.. Chem. Commun,, 637. (1979); and H. Sugimura and 

40 H Takei. Bull Stem, Soc. Japan. 5B. 664 (1985). The 2-(methylthio) imidazoles can be produced by the procedure 
described in German Patent No. 2,618,370 and the references cited therein. 
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Scheme 31 
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As shown in Schemes 32-35. elaboration of R 8 can be accomplished by procedures described in Schemes 3, 2S 
30 and 30b and by chain extension reactions familiar to those skilled in the art in which R 8 bears a reactive terminal func- 
tional group, e.g. -OH, halogen, -CHO, -C0 2 R. -C0 2 H, -CH=:CH 2l -NH 2 , -N0 2 , -CN, 

-C=NH, 
I 

35 OR 



etc., or by degradation reactions such as conversion of an ester to an acid or an alkene to an aldehyde. 

Specifically, the hydroxymethyl group can be activated for the displacement reaction by reacting with thionyl chlo- 
40 ride, PCI 5 or with carbon tetrachloride/triphenylphosphine to form a corresponding chloro derivative. By a similar reac- 
tion bromo and iodo derivatives can be obtained. The hydroxymethyl group can also be activated by forming the 
corresponding p-toluenesulfonate, methanesulfonate and trif luoromethane sulfonate derivatives. The hydroxyl group 
can be converted to its corresponding fluoro compound by various fluorinating agents such as DAST as shown in 

Scheme 32- 
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Scheme 32 
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Also as shown in Scheme 32 . the hydroxyl group can be converted to thiolacetic acid derivative (213, J. Y. Gauth- 

45 ier. Tet. Lett.. 15 (1986). and to thiol derivative (216) by subsequent hydrolysis. 

The hydroxymethyl group on compound (II) can be readily oxidized to an aldehyde group by means of manganese 
dioxide or eerie ammonium nitrate. The aldehyde group will undergo chain extension reactions such as the Wittig and 
Wittig-Horner reactions and enter into typical carbon-carbon bond forming reactions with Grignard and lithium reagents 
as well as with compounds bearing activated methylene groups. Alternatively, the hydroxymethyl group can be oxidized 

so directly to an acid functionality which can in turn be converted to ester and amide derivatives. The esters and amides 
can be prepared directly from the aldehydes by manganese dioxide oxidation in the presence of sodium cyanide and 
an alcohol or amine, J Am. Chem. Sec. 90. 5616 (1968) and J, Chem. Soc, (C), 2355 (1971). 

As shown in Scheme 33. the chlorine on compound (23 can be displaced by the anion of dialkyl malonate to grve 
the corresponding malonate derivative (212). The saponification of (217) with NaOH (or KOH) gives the corresponding 

55 diacid which can be decarboxylated to give the corresponding propionic acid derivative (21S) by heating to 1 20°C. Alter- 
natively. (21S) can be directly obtained by refluxing (213 with a mineral acid such as HCI or sulfuric acid. The free acid 
(218) can be esterif ied by heating in a medium of the various alcohols and a catalytic amount of mineral acids such as 
HQ or sulfuric acid to give the corresponding esters (219). Alternatively the esters can be obtained by reacting the free 
acid (21fi) and the corresponding alcohols in the presence of coupling reagents such as DDQ or EEDQ. A similar reac- 
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tion with various monosubstituted and disubstituted amines produces the corresponding amides (SO). A similar reac- 
tion with various mercaptans produces the corresponding thioesters. 



Scheme 33 
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As shown in Scheme 34. the chloro group on (23 can be displaced by the sodium salt or potassium salt of the alkyl, 
aryl or arylalkyl mercaptans to give the corresponding sulfide derivatives (221). The amine derivative (222) can be 
obtained by treating (23 with ammonia or with the corresponding mono-substituted amines. Alternatively, the chloro 
group may be displaced by sodium azide to give an azide intermediate which upon reduction with H 2 over a noble meta 
catalyst or with a reducing agent such as chromous chloride (W. K. Warburton, J , Ch . OT,S0C . 2651 (1961)) yields £23 
where R 10 and R 1 1 are hydrogen. This amine can be subsequently alkylated with alkyl halides, or reductJvely alkylated 
with aldehydes and ketones to give alkyl derivatives of (222). The amines (222) are converted to the corresponding car- 
bamates (224). sulfonamides (223. amides (22© or ureas (222) by standard procedures illustrated in Scheme 34 and 
familiar to one skilled in the art. The nitro compound (222) can be obtained by the treatment of (23 with sodium nitrite 
or potassium nitrite. The nitrate (223 may be synthesized by treatment of (23 with AgN0 3 . A. F. Ferns, et al.. >LAm. 
Cham. Soc. Z5. 4078 (1953). 
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Scheme 34 (Cont'd) 
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The reaction between the thiopyridyl ester (229) and a suitable Grignard reagent produces the ketones (230). 

Scheme 35 
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As shown in Scheme 36 when the imidazole 4 and/or 5-position contains an aldehyde (23D then derivatives can 
45 be formed such as hydrazones (232). Reaction with organometallic reagents such as Grignard or alkyl/aryllithium rea- 
gents will yield alcohols (233) which in turn may be transformed into a variety of other functionality familiar to one skilled 
in the art. 
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Scheme 36 
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Compounds (234) containing an alkyl chain substituted with 4-((2-methoxy)phenyl)piperazine (236) may be pre- 
pared by alkylating alkyihalides such as 237 with the piperazine derivative 236 in a solvent such as DMF, ethanol, 
40 DMSO, THF, etc., with or without an added acid scavenger such as potassium or sodium carbonate, DBU. etc. as is 
shown in Scheme 37 . An alternative method involves coupling carboxylic acid 22S with piperazine 236 with DCC a any 
other amide-bond forming reaction familiar to one skilled in the art to yield 233. The amide can then be reduced with 
lithium aluminum hydride, Red-AI (Lithium tris(trimethoxyethoxy)aluminum hydride), diborane, etc. to yield 234 
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<> r heme 37 




40 

Alternatively 239 can be prepared via the formation of a nitrogen anion of 236 with a strong base such as n-BuLi, 
t-BuLi, etc., followed by reaction ester 24Q. 

45 
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Scheme 38 
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As shown in Scheme 39. ester 24Q may be obtained by esterif ication of acid 23S (familiar to one skilled in the art) 
or by direct oxidation of aldehyde 221 with NaCN, Mn0 2 in methanol (Corey, E. J., et al. J. Am. Chem. SQC (1 968) 9Q, 
5616). Oxidation of 231 with NaCN, Mn0 2 . NH 3 in methanol leads to the corresponding amide 241 (Gilman, N. W. 
Chem. Comm. (1971)733). 
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40 Saponification of ester 24Q will lead to carboxylic acid 23S. 

Aldehyde 231 in turn, may be made from the corresponding alcohol 12 by a variety of methods familiar to one 
skilled in the art. including pyridium chlorochromate (PCC), Swern and eerie ammonium nitrate (CAN) oxidations. 

Likewise, the unalkylated hydroxymethylimidazole derivative Ifi may undergo the transformations to the aldehyde, 
ester, carboxylic acid and carboxamide by the reactions mentioned above for the alkylated case. 
45 The aldehyde functionality on compound 231 may be converted to an acidic heterocycle by the reactions described 
in Scheme 26 . 

Scheme 41 illustrates that imidazoles, especially those substituted with electron-withdrawing groups react as their 
anions with 4-nitrof luorobenzene in DMF or DMSO to yield the N-phenylimidazole 24§. Compounds such as aldehyde 
242, ester 243, and diester 244 work especially well. The nitro group can be further elaborated as in Scheme 13 - 
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Scheme 41 illustrates that imidazole 4,5-dicarbaxylic acid 246 (prepared by the method of R. G. Fargher and F. L. 
Pyman (J Chem. Soc. (1919) US, 217) can easily be esterif ied to the diester 24Z and then alkylated by the procedures 
mentioned previously to yield g4g. Selective reduction of the diester to the 4-carboalkoxy-5-hydroxymethylimidazole 
249 is accomplished with sterically bulky reducing agents such as lithium tri-t-butoxyaluminum hydride. Esters 24g and 
249 may be saponified by the usual methods familiar to one skilled in the art. 



35 



40 



45 



50 



55 



61 



Ej^OOJ^WJJile^ . - . - - Page 52 of 234 

EPO 324377 B1 
Scheme 41 



5 




The compounds of this invention and their preparation can be understood further by the following examples, which 
40 do not constitute a limitation of the invention. In these examples, unless otherwise indicated, all temperatures are in 
degrees centigrade and parts and percentages are by weight 

Example 1 

45 PART A: Preparation of 2-Butvl-4^hloro-1-(4 -cv^ 

To a solution of 2-butyl-4-chIoro-5-hydroxymethylimida20le (prepared as described in U.S. 4.355,040; 3.56 g, 40 
mmol, 1 eq) in 300 mL methanol was added dropwise a freshly prepared sodium methoxide solution (0.92 g Na, 40 
mmol, 1 eq, in 30 mL MeOH). After stirring for 0.5 hours, the methanol was removed in vgcup and the resultant glass 

so was dissolved in 100 mL DMF. To this mixture was added a solution of a-bromo-a-tolunrtrile (8.60 g, 44 mmol, 1 .1 eq) 
in DMF and the entire contents stirred overnight under N 2 at room temperature. The solvent was then removed in vacuo 
and the residue disolved in 300 mL ethyl acetate and 300 mL H 2 0. The layers were separated and the aqueous layer 
was extracted twice with 300 mL portions of ethyl acetate. The organic layers were dried and evaporated and the crude 
product flash chromatographed over silica gel in 1 :1 hexane/ethyl acetate to give 6.83 g of one regioisomer as a white 

55 solid; m.p. 92.5-98.0°. NMR (200 MHz,CDCI 3 ) 8 7.65 (d, 2H, J= 8Hz); 7.13 (d. 2H, J= 8Hz); 5.30 (s, 2H); 4.46 (s. 2H); 
2.49 (t, 2H, J= 7Hz); 1.59 (m, 2H); 1 .28 (m, 2H); 0.84 (t, 3H, J= 7Hz). Mass Calcd. for C 16 H 18 N 3 OCI: 303.1 138. Found: 
303.1124. 

Continued elution gave 3.56 g of the second regioisomer as a white solid, listed below as the first entry in Table 1 . 
The intermediates shown below were prepared or could be prepared in accordance with the procedure described 
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in Example 1 , Part A using the appropriately substituted imidazole and benzyl halide as starting material. 

CH 2 

O" 

15 



R 1 


R* 


R? 


R* 


MP(°C) 


4-CN 


n-butyl 


CH 2 OH 


CI 


98.0-100.0 


4-N0 2 


n-butyi 


CI 


CH 2 OH 


56.8- 59.5 


4-N0 2 


n-butyl 


CH 2 OH 


CI 


114.5-116.5 


2-CN 


n-butyl 


CI 


CH 2 OH 


93.0-95.5 



30 PART B: Preparation of 2-BiiM -4-chloro-1 -(4-cvanobe 

Thionyl chloride (3.60 mL t 49 mmol. 5 eq) was slowly dripped into a solution of 2-butyl-4-chloro-1 -(4-cyanobenzyl)- 
5-hydroxymethylimidazole (3.0 g, 9.9 mmol, 1 eq) in a minimum of CHCI 3 . The mixture was stirred for 2 hours at room 
temperature after which the solvent was removed in uacuQ and the residue suspended in toluene (200 mL). The toluene 

35 was removed on the rotary evaporator and this procedure was repeated again to remove all traces of thionyl chloride. 
The chloride was then dissolved in DMSO (minimum to dissolve) and added to a solution of sodium cyanide (2.90 g, 59 
mmol. 6 eq) in DMSO (200 mL). The solution was stirred overnight under N 2 at room temperature after which 500 mL 
H 2 0 was added and the aqueous layer was extracted three times with 300 mL of ethyl acetate. The organic layers were 
dried and concentrated and the residue flash chromatographed in 4:1 hexane/ethyl acetate over silica gel to give 1.62 

40 g of a light yellow solid; m.p. 109.5-1 13.0° NMR (200 MHz, CDCI 3 ) 8 7.70 (d, 2H, J= 10Hz); 7.12 (d, 2H, J= 10Hz); 3.51 
(s ( 2H); 2.60 (t, 2H, J= 7Hz); 1 .70 (m, 2H); 1 .40 (m. 2H); 0.90 (t. 3H, J« 7Hz). Mass spectrum shows M 4 = 312/314. Mass 
Calcd. for C 17 H 17 CIN 4 : 312.1139, Found 312.1126. 

The intermediates shown below were prepared, or could be prepared, in accordance with the procedure described 
in Example 1 . Part B using the appropriately substituted imidazole and benzyl halide as starting material. 

45 
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R 6 


R* 


R 8 


MP(°C) 


4-CN 


n-butyl 


CH 2 CN 


CI 


(Oil) 8 


4-N0 2 


n-butyl 


CI 


CHjCN 


117.0-119 


4-N0 2 


n-butyl 


CH 2 CN 


CI 


(oil) b 


2-CN 


n-butyl 


CI 


CHfeCN 


(oil) 0 


3-CN 


n-butyl 


CI 


CH 2 CN 


(oil) d 



a NMR (200 MHz, COQ3) 5 7.66 (d, 2H, J= 7Hz); 7.12 
(d, 2H, 2. J= 7Hz); 5.15 (S, 2H); 3.69 (S. 2H), 2.56 (t. 2H, 
J= 7Hz); 1 .62 (t Ol t, 2H, J» 7,7Hz); 1 .33 (t ot q, 2H. J- 
7,7Hz); 0.87(1,3H,J« 7Hz). 

b NMR (200 MHz, CDCI3) 5 8.24 (d, 2H, J= 10Hz); 7.18 
(d, 2H, J* 10Hz); 5.20 (S, 2H); 3.67 (s, 2H); 2.55 (t, 2H, 
J= 7Hz); 1 .64 (m, 2H); 1 .34 (m. 2H); 0.85 (t, 3H, J» 7Hz). 
c NMR (200 MHz, CDCI3) 5 7.80 (d, 1H, J= 10Hz); 7.64 
(d of d, 1H, J= 10,10Hz); 7.53 (d o1 d, 1 H, J- 10,10Hz); 
6.74 (d, 1H, J= 1 0Hz); 5.37 (S, 2H); 3.64 (s, 2H); 2.55 (t, 
2H, Jo 7Hz); 1 .67 (m. 2H); 1 .34 (m, 2H); 0.85 (1, 3H. J» 
7Hz). 

d NMR (200 MHz, CDCI3) 8 7.66 (d. 1 H, J* 7Hz); 7.54 (d 
Ofd. 1H, J«7,7Hz); 7.33 (S,1H); 7.25 (d, 1H, J= 7Hz); 
5.25 (S, 2H); 3.56 (S. 2H); 2.61 (1, 2H, J= 7Hz); 1 .69 (m, 
2H); 1 35 (m, 2H); 0.91 (t, 3H, J= 7Hz). 



30 PART C: Preparation of 2-Butvl-1-(4-cart)oxvbenzYO-4-chloroiml<Jqzol9-5-ac9 tiC 

2-Butyl-4-chloro-1-(4-<^nobenzy0-5-(cyanomethy0imidazole (0.5 g) and a solution of 1:1 12 N HCl/glacial acetic 
acid (10 mL) were mixed and refluxed for 6 hours. The solvents were removed by rotary evaporation and the resultant 
solids were washed with isopropanol, and filtered. The mother liquor was flash chromatographed on silica gel in 1 :1 
35 hexane/ethyl acetate to give 60 mg of product Further flushing of the column with isopropanol followed by preparatory 
TLC of the evaporated residue gave an additional 100 mg of product. NMR (200 MHz, DMSO-d 6 ) 8 7.90 (d, 2H, J- 8Hz); 
7.12 (d, 2H, J= 8Hz); 5.30 (s, 2H); 3.08 (s. 2H); 2.50 (t, 2H, J= 7Hz); 1.49 (m, 2H); 1.24 (m. 2H); 0.79 (t. 3H, J= 7Hz). 
Mass. Calcd. for C 13 H 19 CIN 2 0 4 : 350.1033. Found 350.1066. 

40 Example 2 

PART A: Preparation of 2-B utvl^-chlort>1-f4-nitrobenzvl)imidazole-5-aCQtig SfiM 

2-Butyl-4-chloro-5-(cyanomethyl)-1 -(4-nitrobenzyOimidazole (7.08 g) and a 1 :1 mixture of 12 N HCI and glacial ace- 
45 tic acid (1 75 mL) were mixed and refluxed for 6 hours. The solvents were removed by rotary evaporation and water (300 
mL) was then added to the residue. After a few minutes, the product precipitated and was collected and dried to give 
7.35 g of a solid; m.p. 207.0-210.0°. NMR (200 MHz, DMSOde/CDCb) 8 8.20 (d, 2H, J= 10Hz); 7.22 (d. 2H, J= 10Hz); 
5.28 (s. 2H); 3.42 (s, 2H); 2.52 (t, 2H, J= 7Hz); 1.64 (m. 2H); 1.34 (m, 2H); 0.86 (t. 3H, J= 7Hz). Anal. Calcd. for 
C l6 H 18 CIN 3 0 4 ; C, 54.63; H, 5.16; N, 11.94. Found: C. 54.52; H, 5.05; N, 12.21. 

so 

PART B: Preparation of Methvl 2-butvl-4-c hloro-1-f4-nitror)enzynimidazole-5-acetate 

2-Butyl^-chloro-1-(4-nitrc)benzyl)imidazole-5-aceticacid (7.35 g. 20.9 mmol, 1eq); 3.1M HCI in dioxane (34.0 mL. 
105.4 mmol, 5 eq) and 100 mL methanol were mixed and refluxed for 7.5 hours. The solvents were removed by rotary 
55 evaporation and the residue taken up in methylene chloride and 1 N NaOH (300 mL each). The layers were separated 
and the organic layer washed two more times with 1N NaOH (300 mL each), dried and concentrated to give 5.43 g of 
a light pink solid; m.p. 97.5-100.0°. NMR (200 MHz. DMSO-d*) 8 8.23 (d, 2H. Jo 9Hz); 7.33 (d, 2H, J« 9Hz); 5.50 (s. 
2H); 3.73 (s. 2H); 3.40 (s. 3H); 2.66 (t, 2H, J= 7Hz); 1.53 (m. 2H); 1.22 (m, 2H); 0.76 (t, 3H, J= 7Hz). Mass Calcd. for 
C17H20N3O4CI: 365.1 140. Found: 365.1 158. 
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Methyl 2-butyl-5^oro-1-(4-nitrobenzy0imidazoie-5-acetate was also prepared by the procedure described in 
Example 2 Part B from 2-butyJ-5-chloro-1 -(4-nitrcben2yl)imidazo!e-5-acetic acid. NMR (200 MHz, CDCI3) 8 8.23 (d. 2H. 
J° 10Hz); 7.20 (d. 2H, J= 10Hz); 5.21 (s, 2H); 3.75 (s. 3H); 3.67 (s, 2H); 2.58 (t of t, 2H, J= 7Hz); 1.32 (q of t 2H, J= 
7Hz);0.86(t.3H, J= 7Hz). MassCalcd. for dyHgoCINaO* 365.1142. Found 365.1132. 

5 

PART C: Methvl 2-butv1-4-chloro-1-(4 -aminobenzvl^irnidazol9-5-acetate 

A mixture of methyl 2-butyl-4<hloro-1-(4-rirtrobenzyl)im!dazole-5-acetate (5.00 o. 13.7 mmol. 1 eq). iron (2.67 g, 
47.8 mmol, 3.5 eq), glacial acetic acid (5.47 mU 95.3 mmol, 7 eq). and methanol (250 mL) was refluxed for 5.5 hours. 
io The solvent was removed by rotary evaporation. The residue was diluted with water (300 mL) and extracted five times 
with 300 mL portions of ethyl acetate. The organic layers were dried and concentrated. The residue was flash chroma- 
tographed in 75 25 hexane/ethyl acetate over silica gel to give 4.53 g of a golden yellow oil which crystallized after 
standing for several days. NMR (200 MHz, CDCy 8 6.72 (d, 2H, J= 7Hz); 6.60 (d, 2H, J= 7Hz); 4.99 (s. 2H); 3.61 (s, 
3H); 3.47 (s, 2H); 2.60 (t, 2H, J= 7Hz); 1.68 (m, 2H); 1.35 (m, 2H); 0.86 (t. 3H. J= 7Hz). Mass spectrum shows M+ = 
is 335/337. MassCalcd. for dyH^NaOgCI: 335.1400. Found: 335.1407. 

The following intermediates were prepared by the procedure described in Example 2, Part C from the correspond- 
ing nitro intermediates: 
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40 a NMR (200 MHz, CDCI3) 5 6.85 (d, 2H, J= 7Hz); 6.63 (d, 2H, 

J= 7Hz); 4.95 (s, 2H); 3.69 (S, 3H); 2.57 (t, 2H, J= 7Hz); 1 .59 
(t of t, 2H, J= 7,7Hz); 1 .30 ( t Of q, 2H, J= 7,7Hz); 0.86 (1, 3H, 
J= 7Hz). 

b NMR (200 MHz, CDCI3) 6 6.74 (d, 2H, J= 10Hz); 6.60 (d, 
2H, J= 10Hz); 4.97 (s, 2H); 4.95 (s, 2H); 3.56 (t, 2H, J= 7Hz); 
45 1 .86 (s. 3H); 1 .64 (I of t, 2H, J= 7,7Hz); 1 .33 (I Of q, 2H, J= 

7,7Hz);0.85 (I, 3H,J= 7Hz). 

c NMR (200 MHz. CDCI3) 6 6.80 (d, 2H, J= 10Hz); 6.69 (d, 
2H, Jo 10Hz); 5.05 (S, 2H); 4.43 (s, 2H); 2.56 (t, 2H, J= 7Hz); 
1 .56 (t Of t, 2H, J= 7,7Hz); 1 .26 (t of q. 2H, J= 7,7Hz); 0.83 (i, 
50 3H, J= 7Hz). 



55 PART D: Preparation of Methvl 2-butvl-1-f4-f2-carboxvben2amido)be nzvn-4^chloroimidazole-5-acetate 

A chloroform solution (10 mL) of methyl 2-butyl-4-chloro-1 -(4-aminobenzyl)imidazole-5-acetate (500 mg, 1 .5 mmol. 
1 eq) was mixed with a chloroform solution (10 mL) of phthalic anhydride (221 mg, 1 .5 mmol, 1 eq). After five minutes 
of stirring at room temperature, product began to precipitate. After 24 hours, the product was filtered, washed with a 
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minimum amount of CHC! 3 and dried to give 400 mg of a white solid. After some evaporation, the mother liquor yielded 
an additional 220 mg of product, both of which had identical melting points; m.p. 109.5 - 112.5°. NMR (200 MHz, 
DMSOd 6 ) 8 10.37 (S, 1H); 7.85 (d. 2H. J= 8Hz); 7.71-7.50 (m, 5H); 6.96 (d. 2H. J= 10Hz); 5.12 (s. 2H); 3.60 (s, 2H); 
3.49 (s. 3H); 2.55 1 2. J= 7Hz); 1.52 (m, 2H); 1.27 (m, 2H); 0.83 (t 3H, J* 7Hz). The cartxwylic add could be titrated 
5 with 1.000 N NaOH to form the sodium salt High resolution mass spectrum shows M-1 8 (loss of H 2 0). Calcd. Mass for 
C25H26CIN3O5: 465.1455. Found 465.1440. 

Example 3 

10 PART A: Preparation of 2-Butvl-5<hloro-V(4 -nrfrobQnzvnimidazole-4^cetiC acW 

2-Butyl-5-chloro-4<yanomethyl-1-(4^ (4.48 g) was converted to the corresponding carboxylic 

acid by the procedure described in Example 2, Part A. No product precipitated upon the addition of water (300 mL) until 
the pH was raised to about 3 with cone, ammonium hydroxide to Ifoerate the imidazole from its HCI salt The precipitated 
15 solids were amorphous and ethyl acetate (5 x 300 mL) was used to extract the product. The organic layers were dried 
and concentrated to give 3.93 g of a yellow solid. Recrystallization from hexane/ethyl acetate gave 3.06 g of a white 
solid; rap. = 138.0-139.5°. NMR (200 MHz. CDCI3) 8 8.25 (d, 2H, J» 10Hz); 7.21 (d, 2H, J- 10Hz); 5.23 (s, 2H); 3.30 
(s. 2H); 2.63 (t, 2H, J= 7Hz) 1 .63 (t of t, 2H, Jo 7.7Hz); 1 .32 (t of q. 2H, J= 7,7Hz); 0.87 (t. 3H, J= 7Hz). Anal. Calcd. for 
cieHiaCINaO* C, 54.63; H. 5.16; N. 11.94. Found: C. 54.75; H, 5.29; N. 12.14. 

20 

PART B: Preparation of Methvl 2-butvM44-(2K*rtoxvbenzam idotee 

2-Butyl-5-ch!oro-1 -(4-nitrobenzyl)imidazole^-acetic acid (Part A) was carried on to methyl 2-butyM -[4-(2-carboxy- 
benzamido)benzyl]-5-chloroimidazole-4-acetate; m.p. 150.5-152.5° by the procedure described in Example 2. NMR 
25 (200 MHz, DMSO-de) 8 13.00 (bs, 1H); 10.40 (S. 1H), 7.87 (d, 1H, J= 8Hz); 7.67 (d, 2H, J= 8Hz); 7.71-7.52 (m, 3H); 
7 02 (d, 2H, J= 8Hz); 5.13 (s, 2H); 3.61 (s, 3H); 3.52 (s, 2H); 2.59 (t. 2H. J= 7Hz); 2.53 (t of t. 2H, J= 7.7Hz); 1.28 (t of 
q, 2H, Jo 7.7Hz); 0.82 (t, 3H. J = 7Hz). Mass Calcd. for C25H26CIN3O5 • H 2 0: 465.1455. Found, 465.1460. 

Example 4 

30 

PART A: Preparation of 2-n-BLrtvl-4-chtoro-5-metho xvmethvl-1-(4-nitrobenzvn imidazole 

2-n-butyl-4-chloro-5-hydroxymtf^ (10.5 g, 32.4 mmol. 1 eq), cone, sulfuric acid (26 

mL) and methanol (300 mL) were mixed and refluxed overnight. The solvent was removed in yaaja and the residue 
35 taken up in water (about 300 mL). The pH was adjusted to 5 with 1 N NaOH and then this aqueous portion extracted 
with ethyl acetate (3 x 250 mL). The organic layers were collected, dried (MgS0 4 ) and the solvent removed in yacufi to 
yield 11.57 g of an amber oil. NMR (200 MHz, CDCI 3 ) 8 8.22 (d, 2H, J= 8Hz); 7.15 (d, 2H, J= 8Hz); 5.26 (s. 2H); 4.25 
(S 2H)' 3 23 (S. 3H); 2.52 (t. 2H. J= 7Hz); 1.64 (t of t. 2H. J= 7.7Hz); 1.28 (t of q. 2H, J= 7.7Hz); 0.81 (t. 3H, J= 7Hz). 
ArW Calcd. for C 16 H 20 CIN 3 O 3 • (H 2 O) 05 : C, 55.41 ; H, 6.10; CI. 10.22. Found: C, 55.21 ; H, 6.22; CI. 9.92. 

40 

PART B: Preparation of i^4-Aminobe rtfvh>2-n-butvl-4>chloro-5-(methoxymethy|)imidazQle 

To a solution of 2^-birtyl-4-ch!oro-5-meth^ (11. 22 g) in methanol (100 mL) 

under N 2 was carefully added 1 .0 g of 1 0% palladium on charcoal . Hydrogen gas was then bubbled through the solution 
45 for 4 hours. The solution was filtered through Celrte® and the solvent removed in vacua to yield 9.23 g of an amber oil. 
NMR (200 MHz, CDCI3) 8 7.99 (6. 1 H); 6.78 (d of d, 4H, J= 5.5Hz); 5.05 (6. 2H); 4.24 (s, 2H); 3.27 (s, 3H); 2.59 (t, 2H, 
J= 7Hz); 1.62 (t of t, 2H. J= 7,7Hz); 1.32 (t of q. 2H, J= 7.7Hz); 0.84 (t. 3H,J= 7Hz). Mass Calcd. for C 16 H 2 3CIN 3 0; 
307.1451. Found: 307.1460. 

so PART C: Preparation of 2-BuWH -r4-(2-carboxvben 

The above compound was prepared from i-(4-aminobenzy0-2-n-butyl-4-chloro-5-(methoxymethyl) imidazole (3.00 
g, 9.7 mmol, 1 eq) and phthalic anhydride (1.44 g, 9.7 mmol, 1 eq) using the procedure of Example 2, Part D. Work-up 
yielded 1 71 g of an off-white powder, which was washed with acetonitrile. The insoluble material was filtered and dried 
55 to yield 1 17 g of a white powder; m.p. 1 65.5-1 66.5°C. NMR (200 MHz, DMSO-de) 8 13.01 (m, 1H); 10.39 (s. 1H); 7.87 
(d 1H J= 7Hz); 7.75-7.46 (m, 5H); 7.03 (d. 2H, Jo 8Hz); 5.16 (s. 2H); 4.30 (s. 2H); 3.20 (s, 3H); 2.54 (t, 2H. J= 7Hz); 
1 .54 (t Of 1 2H. Jo 7.7Hz); 1 .30 (t of q, 2H. J= 7.7Hz); 0.83 (t. 3H, Jo 7Hz). Anal. Calcd. for C 2 4H 26 CIN 3 0 4 :C, 63.22 ; H. 
5.75; CI. 7.78. Found C. 63.54; H, 5.76; CI, 7.58. 

Examples 5-18 shown in Table 1 were prepared or could be prepared by the procedures described in Examples 2- 
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4 from the appropriately substituted aniline derivative and a suitable anhydride or add chloride. Other solvents, such as 
benzene or ethyl acetate may be substituted for chloroform. 

Table j. 
,7 



20 



25 



30 



Ex. 

No. R 



si £ 



VPCC) 




n-butyl CI CE^COgCHg (oil) 1 



n-butyl CI Co^CO^ 138.0-141.0 



40 



NO, 



HO 




n-butyl CI CH 2 C0 2 CH 3 184.0-186.0 



45 



SO 



55 



r 

8 ^Ii^T' n_butyl 01 CH 2 C0 2 CB 3 169 °" 170- 5 



o r 



n-butyl CI CHgCt^CHg 172.0^173.6 
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Table 1 (cont'd.) 
5 B** ft 7ft 

No. r r 51 r vpcc) 

o 



10 



15 



20 



30 



35 



00 



10 "IT^I n-butyl CI CH 2 0CCH 3 140.0-144.5 



11 J -Ct" M(CH3> n .butyl CI CH 2 C0 2 CH 3 128-131 



CH 3 (H> 

12 V^SN n-butyl CI Cn^COgCHg 118-121 



HO 



25 !; i 

D H(CH 3 ) 



n-butyl CI CH o C0 o CH, 148-151 

6 • 



s ^ x ^OCCH.(H) 
14 jf S ^T * n-butyl CI CH^CE^ 159-160 



HO 

40 Vs ^ V H(OCCH.) 



0 



45 



50 



15 



HO 




Ll J! 



n-butyl CI CHgCO^CHg 176-176 



or 



5® 



55 
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Table 1 (cont'd.) 



10 



15 



20 



25 



30 



35 



40 



A (DCHA salt) 




6 



n-butyl CI C^COjCHg 199.0-200.0 



n-butyl CI CH 2 0CH 3 173.5-177.0 



18 H0 J| J n-butyl CI CH 2 C0 2 CH 3 151-153 



0 0CH 3 CH) 



18a 



H0 3 S 



n-butyl CI CHgOCHg glass 



NUR (200 UHz, CDC1 3 ) 6 9.48 (bs, 1H); 
7.87-7.61 (a, 2H) 5*7.5-7.04 (a, 8H) ; 6.69 (d, 
2H, J= 9Hz); 4.98 (s, 2B) ; 3.46 (s, 3H) ; 3.40 
(s, 2H); 2.56 (m, 2H) ; 1.48 (a, 2H) ; 1.26 (a, 
2H); 0.72 (t, 3H, J=7Bz) . . _ 

NUR (200 UHz, DUS0-D-) fi 11.40(s,lH); 7.93 
(m.lH); 7.75 (a,lH);°7.65 (d, 2H, J=9Hz) ; 7.52 
(a, 2H); 7.07 (d, 2H, J=9Hz) ; 5.18 (s, 2H) ; 
4.30 (s, 2B); 3.22 (s, 3H) ; 2.54 (t, 2H, 
J=7Hs); 1.53 (t of t, 2H, J=7, 7Hz); 1.31 (t 
of q, 2B, J=7, 7Hz); 0.84 (t, 3H, J=7Hz) . 



Example 19 

Preparation of 2-Butvl^hloro-5-hvdroxvmethvl-1-(4^ ait)oxvben2vnimida20le 

55 The title compound was prepared from 2-butyl-4-chloro-5-hydroxymethyl-1-(4H:yanoben2yl)imidazole by the 
method described in Example 2. Part A. NMR (200 MHz, CDCI3 + DMSO-dg) 8 7.96 (d. 2H, J= 8Hz); 7.13 (d. 2H. J= 
8Hz); 5.33 (s. 2H); 4.40 (s, 2H); 2.50 (t. 2H, J»7Hz); 1 .57 (t of t, 2H, J= 7.7Hz); 1.27 (t of q, 2H. J= 7,7Hz); 0.85 (t. 3H. 
J= 7Hz). 
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Example 20 

Preparation of 5-Acetoxvn™^-2-bi^ 

5 2-ButyM-(4-cartx>xyberuy1)-4<W (2.00 g. 6.2 mmol. 1 eq), acetic anhydride (1.46 

mU 15.5 mmol, 2.5 eq), triethytamine (2.59 mL, 18.6 mmol, 3 eq) and THF (50 mL) were mixed and stirred for 3 days. 
Water (200 mL) was added to the solution and the mixture was stirred far 0.5 hours. The pH was lowered to 5 with cone. 
HCI and the mixture extracted with ethyl acetate (3 x 100 mL). The organic layers were dried (MgS0 4 ) and concentrated 
to give 2.47 g of a brown oil. This product (2.16 g) was dissolved in a minimum of ethyl acetate and dicyclohexylamine 

w (DCHA) (1 .18 mL, 1 eq) was added and mixed. The solution was allowed to slowly evaporate overnight. The DCHA salt 
so obtained (1.43 g) was subsequently taken up in ethyl acetate (100 mL) and washed with 1 M HCI (3 x 100 mL), fol- 
lowed by brine. The organic layer was dried (MgS0 4 ) and concentrated to give a yellow oil (670 mg). NMR (200 MHz, 
CDCI 3 ) 6 8.09 (d. 2H, J= 10Hz); 7.05 (d. 2H, J= 10Hz); 5.20 (s, 2H);4.98 (s. 2H); 2.58 (t, 2H, J= 7Hz); 1.82 (t of t 2H. 
J= 7,7Hz); 1.33 (t of q, 2H, J= 7,7Hz); 0.86 (t, 3, J= 7Hz). Anal. Calcd. For C 18 H 21 CIN 2 04; C. 59.26; H, 5.80. N, 7.68. 

15 Found: C. 58.89; H, 6.17; N, 7.39. Mass Calcd. tor C 18 H 21 C1N 2 04: 364.1200. Found: 364.1 167. 

Example 21 

Preparation of Methvl 2-rjutvM-chloro-1-r4 -ft^ 

20 

A solution of triflic anhydride (0.88 mL, 5.2 mmol, 1 eq) in methylene chloride (5 mL) was dripped into a solution of 
methyl 2*utyl-1-(4-aminobenzyl)-4-chIoroimidazole-5-acetate (1,74 g, 5.2 mmol, 1 eq) and triethylamine (1.44 mL, 
10.4 mmol, 2 eq) in 20 mL of methylene chloride at -78°C. TTie solution was kept at -78°C for 1 hour after which it was 
allowed to warm to room temperature. After 24 hours, the reaction was quenched with water (100 mL) and the pH 

25 adjusted to 5 with cone. HCI and the aqueous extracted with methylene chloride (5 x 1 00 mL). The organic layers were 
dried (MgSO^, concentrated, and the residue flash chromatographed in 1:1 hexane/ethyl acetate on silica gel. The 
crystalline product which formed in the 1:1 hexane/ethyl acetate solution while the crude product was being applied to 
the column was isolated (1.03 g). Chromatography of the mother liquor yielded an additional 1.03 g of the title com- 
pound as a white solid; m.p. 154.0-157.0°. The product could be titrated with 1 equivalent of 1 .000 N NaOH. NMR (200 

30 MHz, CDCI3) 6 7.32 (d, 2H. J= 10Hz; 6.91 (d, 2H, J=10Hz); 5.15 (s, 2H); 3.62 (s, 3H); 3.46 (s. 2H); 2.55 (t, 2H, J= 7Hz); 
1.56 (m, 2H); 1.26 (m, 2H); 0.72 (t, 3H, J=7Hz). Mass Calcd. for C 18 H2iN304SF 3 Cl: 467.0890. Found: 467.0872. 

Examples 22-25 in Table 2 were prepared or could be prepared by the procedure described in the above example 
employing the appropriately substituted 1-(aminobenzyl)-imidazole. which in some instances is followed by ester 
hydrolysis familiar to one skilled in the art. 

35 
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Table 2 
R 7 



R 



10 



15 



20 



25 



30 



No^ Ri r 11 l! MPf'C) 

22 NHS0 2 CP 3 n-butyl CI CHjOH 

23 NHS0 2 CP 3 n-butyl CI CHjOCHj 

• / CH 3 

24 NHS0 2 CF 3 n-butyl CI CHjOCBgCB 

\ce 3 

25 NHS0 2 CP 3 n-butyl CI CBjCOgH (oil)* 

a IQffl (200 MHz, CDClg) 5 7.29 (d, 2H, J= 10H«) ; 
6.64 (d, 2H, J= 10H«); 5.11 (s, 2H) ; 3.45 (s, 
2H); 2.56 (t, 2H, J= 7Hz) ; 1.60 (m, 2B) ; 1.30 
(m, 2H); 0.85 (t, 3H, J= 7Ha) 



40 

Example 26 

Preparation of 2-ButvM-chloro-5-K1 H-tetrazol-5-vl)methvl1-1-f3-(1 H-tetraol-5-vnbenzvnimidazole 

45 2-ButyM-chloro-1-(3<yanobenzyO-5-(cyan^^ (2.00 g, 6.4 mmol. 1 eq); ammonium chloride (0.91 

g, 17 mmol. 2.7 eq); sodium azide (1.1 1 g, 17 mmol, 2.7 eq) and DMF (25 mL) were mixed and stirred at 80°C for 24 
hours. The mixture was filtered and the solvent removed by rotary evaporation. The residue was dissolved in water (100 
mL) and methylene chloride (100 mL). The layers were separated and the aqueous layer extracted again with methyl- 
ene chloride (2 x 100 mL). The aqueous was then acidified with cone. HCI to pH of 3. The solid which precipitated was 

50 collected and dried to give 560 mg of the title compound as a tan solid; m.p. 254° (darken), 258° (dec.). The product 
when titrated with 1 .000 N NaOH showed the presence of exactly two acidic functionalities. NMR (200 MHz, DMSO-d 6 ) 
6 8.79 (d, 1H, J=7Hz); 7.69 (s. 1H); 7.53 (t, 1H, J= 7Hz); 7.10 (d, 1H, J*7Hz); 5.37 (s. 2H); 4.23 (s. 2H); 2.57 (t, 2H, J= 
7Hz); 1 .53 (t of t. 2H. J= 7Hz); 1.27 (t of q, 2H, J= 7Hz); 0.80 (t, 3H. J= 7Hz); Anal. Calcd. for C 17 H 19 CIN 10 : C, 51 .19; 
H, 4.80. Found: C, 51.04; H, 4.69. 

55 
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Example 27 

Preparation of 2-ButvM-chloro-54(1 H-te^^^ 

5 The title compound was prepared from 2-butyl-4<h!oro-H4-cyanobenz^^ by the proce- 

dure described in Example 26; m.p. 228 (dark), 229.0-230° (dec). Titration with 1 .000 N NaOH showed the presence of 
exactly two acid functionalities. NMR (200 MHz, DMSOd 6 ) 8 7.95 (d, 2, J= 7Hz); 7.13 (d, 2, J* 7Hz); 5.34 (s. 2); 4.23 
(s, 2); 2.53 (t. 2, J= 7Hz); 1 .50 (t of t 2, J= 7,7Hz); 1 .26 (t of q, 2, J= 7Hz); 0.79 (t 3, J= 7Hz); 1 R 3420 or. 1930 br, 740 
cm* 1 . Mass Calcd. for C 13 H l9 aN 10 : 398.1482. Found: 398.1509. 

10 

Example 28 

Preparation of 2-Butv!-4^h loro-54ivdroxv^ 

15 l^4-Aminobenzyg-2-butyl-4-ch!o^ (100 g. 3.4 mmol, 1 eq) in 20 mL of methylene 

chloride was dripped into a stirred solution of phthaloyl chloride (0.49 mL, 3.4 mmol, 1 eq), triethyiamine (0.95 mL, 6.82 
mmol, 2 eq) and methylene chloride (500 mL). After 1 1 days, the solvent was removed by rotary evaporation and the 
residue flash chromatographed in 1:1 hexane/ethyl acetate over silica gel to give 240 mg of the title compound as a light 
yellow glassy solid; m.p. 65.0-73.5°, NMR (200 MHz, CDCI3) 8 (key peaks only) 7.97 (m, 2H); 7.79 (m, 2H); 7.43 (d, 2, 

so J= 10Hz); 7.11 (d. 2H, J= 10Hz); 4.50 (S, 2H); 2.57 (t, 2H, J= 7Hz); 1.67 (m, 2H); 1.34 (m, 2H); 0.87 (t. 3H, J= 7Hz). 
Mass Calcd. for C23H22CIN3O3: 423.1349. Found: 423.1324. 

Example 29 

25 Preparation of Methvl 2-butv1-4 ^hloro-1 -(4-N-p^ 

Methyl 2-butyl-1-[4-(2-carboxybenzam^ (100 g), methanol (50 mL) and 3.6 

mL of 3.1 N HCI in dioxane were refluxed for 6 days. The solvent was removed in yacuQ and the residue taken up in 
ethyl acetate (100 mL). The organic phase was washed with 1 H NaOH (2 x 100 mL) and brine (1 x 100 mL). dried 
3D (MgS0 4 ) and concentrated. The residue was flash chromatographed over silica gel in 75:25 hexane/ethyl acetate to 
give 400 mg of an oil which eventually crystallized; m.p. 141.5 - 143.0°. NMR (200 MHz, CDCI 3 ) 8 7.92 (m, 2H); 7.80 
(m, 2H); 7.43 (d, 2H, J= 10Hz); 7.08 (d, 2H, J* 10Hz); 5.17 (s. 2H); 3.62 (s. 3H); 3.50 (s. 2H); 2.62 (t. 2H, Jo 7Hz); 1.71 
(t of t, 2H, J= 7,7Hz); 1 .36 (t of q, 2H, J= 7,7Hz); 0.89 (t, 3H, J= 7Hz). Mass Calcd. for C25H24CIN3O4: 465.1455. Found: 
465.1440. 

35 

Example 30 

Preparation of Methvl 2-biitv1-4-chlort>-1 -f4-((N-t^ 

40 Methyl- 1 -(4-aminobenzyl)-2-butyl-4-chloro-5-imidazoleacetate (1 .00 g, 2.98 mmol, 1 eq), N-(trifluoromethanesulfo- 
nyl)anthranoyl chloride which is described in EP 003836. (0.86 g. 2.99 mmol, 1 eq), and sodium bicarbonate (1.25 g. 
14.9 mmol, 5 eq) were mixed and stirred in 50 mL methylene chloride (acid chloride was added last). The reaction was 
worked up after 2.5 hours by filtering, removing the solvent from the filtrate in vacuo and recrystaliizing the residue from 
ethyl acetate/hexane to give 1 .07 g of light yellow crystals; m.p. 151 .0 - 152.0°. NMR (200 MHz, CDCI3) 8 9.32 (s, 1 H); 

45 8.02 (d, 1H, J= 10Hz); 7.79 (d, 1H, J= 10Hz); 7.56 (d of d, 2H, J» 10, 10Hz); 7.50 (d, 2H, J- 10Hz); 7.78 (d of d. 1H, J« 
10, 10Hz); 6.86 (d, 2H, J= 10Hz); 5.10 (6, 2H); 3.58 (s, 3H); 3.45 (s, 2H); 2.45 (t, 2H, j. 7Hz); 1.52 (t of t, 2H, J= 7,7Hz); 
1.22 (t of q, 2H, J= 7,7Hz); 0.75 (t, 3H, J= 7Hz). Titration of the product with 1.000 N NaOH shows the presence of 
exactly one acidic functionality. Anal. Calcd. for CasHaeClFa^OgS: C. 51 .1 5; H, 4.46; N, 9.54. Found: C. 50.95; H, 4.26; 
N, 9.67. Mass Calcd. for C25H26CIF3N4O5S: 586.1264. Found: 586.1222. 

so 

Example 31 

Proration of 2-Butvi-4-chioro-i-f4-(fN-trif iuoro methanesutfonvl)anthranilamido)ben^v11imidazoie"5-acetic acid 

55 Methyl 2-butyM-ch!oroO-[4-((N-frHluoro (400 mg, 

0.66 mmol, 1 eq) was stirred in 1.0 N NaOH (0.66 mL. 0.66 mmol. 1 eq) for 3 hours under N 2 . The pH was adjusted to 
5 with 1 .0 ti HCI and the product precipitate was collected and dried affording 1 20 mg of the title compound as a white 
solid. The NMR spectrum shows the methyl ester to be missing. Mass spectrum shows M-C0 2 peak. Mass Calcd. for 
C23H24CIF 3 N 4 03S: 528.1209. Found: 528.1236. 
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Example 32 

Preparation of 2-Butvl-H4-te^itMxvben^^ agfl 

The title compound was prepared from methyl 2-butyl-1-[4-(2^rboxyte 
tate by the procedure described in Example 31 ; m.p. 170.5 - 175.0°. 

Example 33-53 in Table 3 were prepared or could be prepared by the procedures described in Examples 30 and 
31 using the appropriate aniline and acid chloride starting materials. 
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Table 3 



10 



15 



25 



35 



40 



50 



55 




n£i i §! si s! upftt 

20 " n_butyl 01 CH 2 C0 2 CH 3 (oil) * 



HHSOjCFj 



CF SO . 
H 



cr so . 



96 




45 CFjSOjM 



36 



H 

Br 



V 



n-butyl CI CHgCOjCHj 



n-butyl CI CH 2 C0 2 CH 3 226-228 



n-butyl CI CH 2 C0 2 CB 3 153-156 
^ " (doc . ) 



n-propyl CI CHgOH 



n-bexyl H CH 2 C0 2 CH 3 



HHS0 2 CF 3 
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Table 3 (cont'd.) 



Ex. 



,8 D 7 D 8 



n-propyl CI CHJ)H 



NHS0 2 CF 3 



3 *» u 



40 T I n-butyl CI CHjCOjCBg 

CF. 



,9 



41 I I n-propyl CI CH 2 C0 2 CB 3 



CF SO K 

3 2 H furyl 



35 NHS0 2 CF 3 



HHS0 2 CF 3 



F 3 S °2? 



42 T J n-butyl CI CH 2 0H 

3 2. 



43 ch 3 ch 2 ch=ch- ci ch 2 oh 



44 n-butyl CI CBgOCOCHg 

NHS0,CF, 



45 lis^ n-butyl CI CH 2 0C0CH, 



3 



« JLJ n - but ^ W 01 
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20 



25 



Table 3 (cont'd.) 



47 

10 



15 4B 



40 

52 



MHSOjCFj 



n-butyl CI CB 2 C0 2 B 



n-butyl CI n-butyl 



CK,$0 2 « 



49 || o-butyl CH 2 C0 2 H CI 



KHSOjCFj 



30 CK 3 S0 27 



$0 B * he *y 1 01 CH 2 C0 2 B 



51 T J n-butyl CI CB 2 C0 2 CH 3 74.0-79.6 



ON-N 
n-butyl CI // * 200.B-20S.0 

M H 



X) °~ pr ° wl 01 oh < * 

H H 

55 
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Table 3 (cont'd.) 



53A V^^ 0 ^ n-butyl CI CH 2 C0 2 CH 3 188.S-189.5 



CF3SO2N 
H 



XX 



CFaSOzN 
H 



53B TO I ""^y 1 01 CH 2 0H 8» 0-102. 5 



53C 



25 CF3SO2N 

H 



n-butyl H CH 2 0H (glass) 



a NUB (200 KHz, CDC1 3 ) 6 8.89 (s, IB); 7.82 (s, IB); 
7.7s\d, 1H, J- 7B2); 7.58 (d, 2B J= lOBz); 7.55 
35 (d, IB, J= 7Bs); 7.45 (t, IB, J= 7B«); 6.87 (d, 

2B J= 10B«); 5.06 (s, 2B); 3.60 (s, 3B) ; 3.46 (s, 
2B); 2.54 (t, 2B, J= 7Bz) ; 1.55 (t of t, 2B, J= 
7.7B*); 1.24 (t of q, 2B, J= 7,7Ba); 0.78 (t, 3B, 
J= 7Bz) . 



NUR (DMSO-d.) 6 14.14 (bs, IB); 13.12 (bs, IB), 
7.98 (d, IB, J=9B*); 7.65 (d, 2B, J=9Bs); 7.62 (s, 
IB); 7.48 (d, IB, J=9Bz) ; 7.31 (t, IB, J=9B«); 
7.17 (d, 2B, J=9B2); 6.98 (t IB, J=9Bz) ; 5 43 (s, 
2B); 4.43 (s, 2B) ; 2.88 (t, 2B, J=7Bz); 1.46 (t of 
t, 2B, J=7, 7Ba); 1.23 (t of q, 2B, J=7, 7Bz), 
0.77 (t, 3B, J=7B»). 



Example 54 

55 PART A: Preparation of Ethvl n-heotvlim idate hydrochloride 

To a solution of caprylon'rtrile (30 g, 0.24 mol) in 25 mL of absolute etnanol cooled to 0° was bubbled HCI gas (9.6 
g 0 26 mol). After 7 days at 0° the viscous solution was diluted with 250 mL of anhydrous ether and the precipitated 
product was filtered with suction onto a coarse frit and washed liberally with ether before placing under a vacuum to 
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remove residual solvent. The product was stored under nitrogen at 0° to yield 22 g (44%) of a white solid. NMR (200 
MHz, DMSO-de) 8 4.40 (q, 2H, J= 7Hz); 3.30 (m, 4H); 2.45 (m. 4H); 1.40-0.75 (m, 12H). Mass. Spec. 172 (M-CI). 

PART Br Preparation of g-Het^-5-fhvdroxvmethvll imidazole 

5 

In a high-pressure (bomb) reactor was placed ethyl n-hepty!imidate hydrochloride (22 g, 0.1 1 mol), 1 ,3-dihydroxy- 
acetone dimer (9.5 g. 0.053 mol) and liquid ammonia (60 g, 3.5 mol). The reactor was sealed and heated to 70° for 12 
hours. The crude product (24.7 g) was purified by flash chromatography (silica gel, 300 g; 10:1 EtOAc/EtOH) to give 
12.7 g (61%) of a light yellow solid; m.p. 82-84°. NMR (200 MHz, CDCIa/Acetone-de) 8 6.75 (s, 1 H); 4.50 (s, 2H); 4.50- 
w 4.25 (br 6, 2H); 2.60 (t. 2H, 8Hz); 1 .75-1.60 (m, 2H); 1.40-1.15 (m, 8H); 0.95-0.75 (m, 3H). Mass Spec. 196, 167 (M-Et), 
149(M-Et-H 2 0). 

PART C: Preparation of 4-Ch lQr Q .2^h e oM-5-hvdroxvmethvlimidazole 

is To a solution of 2-hepty1-5-(hydroxymethyl)imidazole (10.0 g, 51 mmo!) in EtOH/1 ,4-dioxane (1:1; 600 mL) was 
added N-chlorosuccinimide (7.9 g. 59 mmol). After being stirred for 1 hour at room temperature the solvents were 
removed on a rotary evaporator and the solid residue was partitioned between ethyl acetate and water (300 mL each). 
The organic phase was washed with water (150 mL), dried (MgS0 4 ). filtered and concentrated to afford 12.4 g crude 
product. Recrystallization (1:1 EtOAc/hexane, 60 mL) gave 5.7 g (45%) of white crystals; m.p. 134-140°. NMR (200 

20 MHz, CDCl3/CD 3 OD) 8 4.50 (S, 2H); 4.00-3.80 (br s, 2H); 2.65 (t, 2H, 5Hz); 1 .80-1 .60 (m, 2H); 1 .40-1 .20 (m, 8H); 0.90- 
0.80 (m, 3H). Mass Spec. 230. 

PART Preparation of A -r,hl Q ro-2-heoM-5-fri^ro^ 

25 To a solution of 4-chloro-2-heptyl-5-(hydroxymethyl)imidazole (5.2 g, 20.7 mmol) in dry DMF (100 mL) was added 
anhydrous K 2 C0 3 (4.3 g, 31 .1 mmol) followed by 4-nitrobenzylbromide (5.4 g, 24.9 mmol). The solution was stirred 3- 
5 hours at 65-70°. The reaction mixture was poured into a separatory funnel containing EtOAc and H 2 0 (300 mL each). 
The aqueous phase was extracted with EtOAc (150 mL) and the combined organic phases were washed three times 
with H 2 0 (150 mL) before being dried (MgS0 4 ), filtered and concentrated to give 9.0 g brown crude oil. Chromatogra- 

30 phy (silica gel, 450 g; 1 :1 EtOAc/hexanes) gave 1 .3 g (1 7% overall, 35% of theoretical); m.p. 110-115°. NMR (200 MHz, 
CDCI 3 ) 8 8.20 (d, 2H, 5Hz); 7.20 (d, 2H, 5Hz); 5.35 (s, 2H); 4.45 (s, 2H); 3.10-3.00 (m, 1 H); 2.50 (t. 2H, 5Hz); 1 .75-1 .50 
(m, 2H); 1.40-1.10 (m, 8H); 0.90-0.75 (m, 3H). Mass Spec. 365. 

PART P- Preparation of 1 -(4- AminohenzvlM-cftloro-2-he^ 

35 

To a solution of 4<hloro-2-heptyl-5-hydroxymethyl-1-(4-nitrobenzyl)imidazole (1.00 g, 2.7 mmol) in EtOH (30 mL) 
and glacial acetic acid (5 mL) was added iron powder (2.5 g, 44.8 mmol). The mixture was stined while being refluxed 
for 20 minutes. The solution was cooled, the iron was removed by filtration, and the solution was partitioned between 
EtOAc and 20% aq. K 2 C0 3 (150 mL each). The organic phase was washed with saturated aqueous NaCI, dried 
40 (MgS0 4 ), filtered and concentrated to afford 0.8 g yellow-orange oil. Rash chromatography (silica gel. 25 g; EtOAc/hex- 
anes 11) gave 0.74 g (80%) of yellow-orange oil. NMR (200 MHz, CDCI3) 8 6.80-6.60 (ABq, 4H, 7Hz,32Hz); 5.10 (s. 
2H); 4.45 (s. 2H); 3.75-3.60 (m, 2H); 2.55 (t, 2H, 5Hz); 1.75-1.65 (m. 2H); 1.30-1.15 (m, 8H); 0.90-0.80 (m, 3H). Mass 
Spec. 335. 

45 PART F: Preparation of 4-Chloro-2-heptvl-Shvdroxvm^ 

To a solution of l-(4-aminobenzyl)-4-chloro-2-heptyl-5-(hydroxymethyl) (21 1 mg, 0.63 mmol) in dry meth- 

ylene chloride (10 mL) was added anhydrous sodium bicarbonate (263 mg. 3.1 mmol) followed by N-(trifluorometh- 
50 anesuHonyOanthranoyl chloride (180 mg, 0.63 mmol). After 2 hours the mixture was filtered, the filtrate was 
concentrated and the residue was purified by flash chromatography (silica gel. 10 g; EtOAc) to provide 298 mg (81%) 
of pale yellow solid; m.p. 90-95° (dec). NMR (200 MHz, CDCl3/CD 3 OD) 8 7.75-6.80 (m. 8H); 5.10 (s. 2H); 4.40 (s. 2H); 
2.50 (t, 2H, 7Hz); 1.75-1.50 (m, 2H); 1.35-1.15 (m, 8H); 0.95-0.80 (m. 3H). Mass Spec - no mass ion observed due to 
apparent decomposition; 424 (M-NHS0 2 CF 3 -CH3). 

55 
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Examples 

PART A: Preparation of Ethvi 3-methoxvprDDvlimidate hydrochloride 

5 This compound was prepared according to the procedure described in Example 54. Part A. From 3-methoxypropi- 
onrtrile (30 g, 0.35 mol) and hydrogen chloride (14.1 g, 0.39 mol) in ethanol (25 mL) there was obtained 37.7 g (64%) 
white solid. Mass Spec. 132 (M-CI). 

PART B: Preparation of SHvdroxvm ethvl-2>(2-methoxvethvnimida20le 

10 

This compound was prepared according to the procedure described in Example 54, Part B. From ethyl 3-methox- 
ypropylimidate (36.7 g, 0.22 mol), 1 ,3-dihydroxyacetone dimer (19.7 g, 0.11 mol) and liquid ammonia (90 g. 5.3 mol) 
there was obtained 14.0 g (41%) of an off-white solid following chromatography, m.p. 100-107°. NMR (200 MHz, 
DMSC^de) 8 6.70 (s, 1H); 4.30 (s. 2H); 3.6 (t 2H, 5Hz); 3.20 (s, 3H); 2.80 (t, 2H, 5Hz). Mass Spec. 156. 

15 

PART C- Proration of 4-Chlorp-5-hvd m^*hvl-2^2^ 

This compound was prepared according to the procedure described in Example 54, Part C. From 4-hydroxymethyl- 
2-(2-methoxyethy1)imidazole (13.5 g, 81.7 mmol) and N-chlorosuccinimide (13.8 g. 103 mmol) was obtained 4.8 g 
20 (29%) of light yellow solid following chromatography (silica gel. 500 g; EtOAc); m.p. 102-108°. NMR (200 MHz, 
CDCI3/CD3OD) 6 4.50 (s. 2H); 3.65 (m, 4H); 3.40 (s. 3H); 2.90 (t, 2H, 5Hz). Mass Spec. 190. 

pft R T n- Proration of 4- C hl Q ro-54ivdroxvmfi^^ 

25 This compound was prepared according to the procedure described in Example 54, Part D. From 4-chloro-5- 
rtydroxymethyl-2-(2-methoxyetriy0imidazole (4.3 g, 22.6 g) was obtained 2.2 g (30% overall. 60% of theoretical) of light 
yellow solid; m.p. 91-95°. NMR (200 MHz, CDCI 3 ) 68.15 (d, 2H, 8Hz); 7.20 (d, 2H, 8Hz); 5.45 (s, 2H); 4.45 (s, 2H); 3.60 
(t, 2H, 5Hz); 3.20 (s, 3H); 3.15 (s, 1 H); 2.80 (t. 2H, 5Hz). Mass Spec. 325. 

30 PARTE: Preparation of l.f4-Ami n rAenzv1M-chloro-5-^ 

This compound was prepared according to the procedure described in Example 54, Part E. From 4-chloro-5- 
hydroxymethyl-2-(2-meth^ (2.2 g. 6.75 mmol) and iron powder (6.7 g, 120 mmol) 

there was obtained 1 .6 g (80%) of light yellow solid; m.p. 164-167°. NMR (200 MHz, CDCI3/CD3OD) 8 6.80 (d. 2H, 7Hz); 
35 6.65 (d, 2H, 7Hz); 5.15 (s. 2H); 4.45 (s. 2H); 4.30 (s, 3H); 3.60 (t, 2H, 5Hz); 3.25 (s. 3H); 2.8 (t. 2H, 5Hz). Mass Spec. 
295. 

PART F: Preparation of 1 -f4-(2-Carooxvbenzamictolb^ 

40 To an acetonitrile solution (12 mL) of H4-aminobenzyl)-4-chloro-5-hydr 

(150 mg. 0.51 mmol) was added an acetonitrile solution (2 mL) of phthalic anhydride (75 mg. 0.51 mmol). After stirring 
overnight at room temperature a light yellow precipitate was produced. The mixture was cooled to 0°, filtered with suc- 
tion onto a fine fritted funnel and the solid was washed with cold acetonitrile, chloroform and finally ether (2 mL each) 
to afford 180 mg (80%) of light tan solid, m.p. 185-186° (dec.). NMR (200 MHz, CDCI3/CD3OD) 8 8.05-6.95 (m, 8H); 

45 5.30 (s. 2H); 4.50 (s. 2H); 3.60 (t, 2H, 5Hz); 3.25 (s, 3H); 2.8 (t, 2H, 5Hz). Mass Spec. Calcd. for O^H^Qm^ (M- 
2H 2 0): 407.1037. Found: 407.1031. 



Example 56 

50 Preparation of 4-Chloro-S-hvdrp ir ymet^ -[4>f f N-trif luoromethanesulfonvnanthranilamidQ)ben- 

zvflimidazole 

This compound was prepared according to the prodedure described in Example 54, Part F. From 1-(4-aminoben- 
zy0-4<hloro-5-hydroxymethy1-2-(2-methoxyethyl)imidazole (200 mg. 0.68 mmol). N-(trtfluoromethanesulfo- 
55 nyl)anthranoyl chloride (190 mg, 0.68 mmol) and sodium bicarbonate (280 mg, 3.3 mmol) in acetonitrile (5 mL) was 
obtained 300 mg (81%) of tan sold after chromatography (silica gel, 20 g; EtOAc/EtOH, 20:1); m.p. 75-95° (slow dec); 
one spot by TLC. NMR (200 MHz, CDQ3/CD3OD) 8 8.00-6.80 (m, 8H); 5.15 (s. 2H); 4.45 (s. 2H); 3.60 (t, 2H, 5Hz); 3.1 5 
(s,3H);2.75(t,2H,5Hz). 

The following compounds listed in Table 4 were prepared by the procedures described in Examples 54, Parts u. t 
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Table 4 



t5- 



VHCOE 



No! R ^ IffHSl 



3 so 2 nX^ 



ttbyl (amorphous solid) 



57 

CF 

5B /^C^ i-P^opy 1 (a»° r P hous solid) b 



CF SO . 
3 *H 



59 



60 



61 



CF SO 
3 *H 



CF SO 
3 *H 



^[^^^ O-butyl (amorphous solid) C 

H 

^[^^ n-ptntyl (amorphous solid) d 



^ ^~ CH 2 (»» or P hoU8 solid)* 

H 

« «w l i5 8 ' 189 ^ 

HO C^V^ ( free acld > 



CF 3 S0 2 . 
3 *H 
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Table 4 (continued) 



Ex. a 
No, R R! MPCC) 

63 ^Q) n-propyl 181.5-183 



68 



69 



HO, 



(free »cid) 



•« Tj n-butyl 188.5-189 5 



JO 



6S X-^ n-ptnt^l 170.5-171.5 



*• Jl yJ n-htxfl 171-171.5 



67 o-btptyl 181-182 



p o 

Q-™ a 



™ X 3 CH,0^)-CH 2 150-152 

71 «oJ5 i76 - m 
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10 



is 



20 



25 



30 



a NMR 6 8.05 (d, 1H) j 7.82 (d, 2B); 7.52 (d, 
IB); 7.30 (t, 1H); 7.17 (n, 3B) ; 6.93 (a, 2H); 

5.13 (s, 2H); 2.81 (quart., 2B) ; 1.15 (t, 3H). 

b NUR 6 8.04 (d, 1H); 7.63 (d, 2B); 7.51 (d, 
1H); 7.28 (t, IB); 7.13 (m, 3H); 6.89 (a, 2B); 

5.14 (s, 2H); 3.11 (sept., 1H) ; 1.11 (d, 6H) . 

c NMR 6 8.05 (d, 1H) ; 7.84 (d, 2H) ; 7.52 (d, 
IB); 7.30 (t, IB); 7.17 (m, 3H) ; 8.92 (■, 2B); 

5.15 (s, 2B); 2.66 (t, 2B) ; 1.53 (quint., 2B) ; 
1.28 (sext., 2B); 0.83 (t, 3B) . 

d NUR 6 8.07 (d, IB); 7.68 (d, 2B) ; 7.52 (m, 
2B); 7.30 (m, 4B); 6.93 (t, IB); 5.29 (s, 2B); 
2.83 (t, 2B); 1.56 (n, 2B); 1.24 (m, 4B) ; 0.82 
(t, 3B). 

e NUR 6 8.03 (d, IB); 7.61 (d, 2B) ; 7.51 (d, 
IB); 7.28 (t, IB); 7.10 (a, 3B) ; 6.91 (t, IB); 
6.78 (s, IB); 5.09 (s, 2B) ; 2.48 (d, 2B) ; 1.62 
(m, 6B); 0.99 (a, 5B). 



40 Example 72 

PART A: Preparation of 5>HvdroxvmetM -2-mercaDto-1-f4-nitrobenzyl)Smiciazc>>9 

A mixture of 4-nitrobenzylamine hydrochloride (75 g, 0.40 mo!), 1 ,3«iihydroxyacetone dimer (32.1, 0.17 mo!) and 
45 potassium thiocyanate (51 .9 g. 0.53 mo!) in n-butanol (250 mL) and glacial acetic acid (40 mL) was stirred vigorously 

at room temperature for 48 hours. The mixture was suction f fltered and the solid was washed thrice with water (300 mL) 

and thrice with ether (300 mL) before being dried overnight under vacuum to give 70.9 g (75%) of a yellow tan powder; 

m.p. 214-215° (dec). NMR (200 MHz, DMSOd 6 ) 8 12.25 (s, 1H; absent in D 2 0 shake); 8.20 (d. 2H, 8Hz); 7.40 (d, 2H. 

8Hz); 6.90 (s, 1H); 5.40 (s. 2H); 5.25 (t. 1H, 5Hz; absent in D 2 0 shake); 4.15 (d. 2H, 5Hz; s in D 2 0 shake). Mass Spec. 
50 265. 

PART B- Preparation of 5 -Hydrox™rie1hvl-?-m^^ 

An ethanolic solution of sodium ethoxJde was prepared by the gradual addition of sodium hydride (0.70 g of 60% 
55 NaH in mineral oil. 1 7.6 mmo!) to absolute ethanol (150 mL). To this 5-hydroxymethyl-2-mercapto*1 -(4-nitrobenzyl)imi- 
dazole (3.9 g, 1 4.7 mmol) was added and after being stirred 5-10 minutes, iodomethane (2.5 g, 1 .1 mL, 1 7.6 mmo!) was 
added. After being stirred 3 hours at room temperature, the mixture was concentrated on a rotary evaporator and the 
residue was partitioned between ethyl acetate (500 mL) and water (250 mL). The aqueous phase was further extracted 
with ethyl acetate (250 mL) and the combined organic phases were washed with water (150 mL), saturated aqueous 
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sodium chloride (150 mL), dried (MgS0 4 ), ffltered and concentrated to leave 4.1 g of yellow-brown solid. Recrystalliza- 
tion from ethyl acetate gave 2.6 g (64%) of light yellow-brown powder; m.p. 160-162°. NMR (200 MHz, DMSOde) 8 8.20 
(d, 2H ( 7Hz); 7.30 (d. 2H, 7Hz); 6.95 (s, 1H); 5.40 (s. 2H); 5.20 (t, 1H, 5Hz; absent in D 2 0 shake); 4.40 (d, 3H, 5Hz; s 
in D 2 0 shake); 3.40 (s, 2H; monohydrate; 8 3.5 in D 2 0); 2.45 (s, 3H). Mass Spec. 279. 

5 

PART C: Preparation of l-f4-Aminoben *y1)-S-rivdroxvme^ 

This compound was prepared according to the procedure described in Example 54, Part E, from 5-hydroxymethyl- 
2-methytthio-1-(4-nitrobenzyl)imidazole (21 g, 75.2 mmol) and iron powder (75 g, 1.3 mol) there was obtained 13.5 g 
10 (72%) Of a yellow hygroscopic solid. NMR (200 MHz, CDCI 3 ) 8 6.90 (s, 1 H); 6.85-6.45 (q, 4H, 5Hz,51 Hz); 5.10 (s. 2H); 
4.40 (s. 2H); 2.40 (s, 3H). Mass Spec. 249. 

PART D: Prmaration of 1 -r4-f2-Carboxvbenzamido^t^ 

15 This compound was prepared according to the procedure described in Example 55, Part F, though in this case the 
reaction was run in chloroform and the filtered product was washed with chloroform and ether. Rom 1 -(4-aminobenzyl)- 
5-hydroxymethyl-2-(methylthio)imidazole (323 mg, 1.3 mmol) and phthalic anhydride (192 mg, 1.3 mmol) there was 
obtained 488 mg (95%) of the title compound as a yellow powder ; m.p. 115-118° (dec.). NMR (200 MHz. CDCI3/DMSO- 
d 6 ) 8 9.80 (s, 1H); 8.00-6.85 (m, 9H); 5.20 (s. 2H); 4.40 (s, 2H); 2.50 (s. 3H). Mass Spec. 379 (M-H 2 0). 



20 



Example 73 

Proration of 1 -U-te-Cfirhnxvbenza m idQtaenzd^ 

25 By repeating Example 72. Parts C and D. but substituting 5-hydroxymetrryl-2-m^ 
as starting material in Part C. the compound i-[4-(2-«tftx>xyberuanrudo^ 
can be prepared. 



30 



Example 74 

PART A: Preparation of trans-2-(Trif luoromethanesulfon amido^cvclohexanecarbOXYlic acid 



Ethyl tr^-2-(trrtluoromethanesulfonamido)cydohexanecarboxylate was synthesized from ethyl Harfi-2-aminocy- 
clohexanecarboxylate [E. J. Moriconi and P. H. Mazzocchi, J, Org, Chem,, 21 1372 (1966)) by the procedure described 

35 in Example 21 . The crude product (2.59 g, 8.55 mmol. 1 eq) was then hydrolyzed by ret luxing in 1 .00H NaOH (26.5 mL, 
26 5 mmol, 3.1 eq) overnight under N 2 . Water (100 mL) was then added and the pH adjusted to 3 using 1M HCI. The 
aqueous was extracted with ethyl acetate (3 x 100 mL), the organic layers dried (MgS0 4 ) and concentrated to yield a 
crystalline white solid which was rcrystallized from n-butyl chloride. Obtained 1.71 g of product; m.p. 114.5-118.5°. 
NMR(200MHz, DMSO-d 6 )8 12.47 (bs, 1H); 9.52 (bs, 1H);2.35(dof dofd, 1H, J= 10,10.4Hz); 2.10-1. 13(m. 9H).Anal. 

40 Calcd. for C 8 H 12 F 3 N0 4 S: C. 34.91 ; H, 4.39; N, 5.09. Found. C. 34.73; H. 4.22; N. 5.04. 

PART B: Preparation of Methvl 2-butvl-4-chloro-1-r4-( fr an^^ 
i^ )bftnzyn>midazole-5-ace1ate and methvl 2-buM-4-chloro.1-r4-(cj s -2-ttr^ 
h wni idn)b e nzvnimidazole-5-acetate 

45 

lr^-2-(TrHluoromethanesulfonamido)cyclohexanecarboxylic acid (500 mg, 1.82 mmol, 1 eq) and thionyl chloride 
(2.30 mL. 31 .5 mmol. 1 7.3 eq) were mixed and ref luxed for 2 hours. The excess thionyl chloride was removed in vacuo 
and the residue suspended in toluene. The toluene was removed by rotary evaporation and the procedure repeated to 
remove traces of thionyl chloride. Final rotary evaporation yielded 460 mg of white crystalline acid chloride product 
50 which was used without further purification (IR 1 789 cm* 1 ). 

Methyl 2-butyl-4<hloro-1-(4-arTiinobenzyl)imidazole-5-acetate (530 mg, 1.57 mmol. 1 eq). ifflD5-2-(tr*rfluorometh- 
anesulfonamido)cyclohexanoyl chloride (460 mg, 1.57 mmol, 1 eq) and sodium bicarbonate (400 mg, 4.70 mmol. 3 eq) 
were mixed and stirred in chloroform (20 mL) overnight. Water (100 mL) was then added, and the pH adjusted to 4 with 
1N HCI. The aqueous was extracted with methylene chloride (3 x 100 mL) and the organic layers dried and concen- 
55 trated Gradient flash chromatography of the residue in 60:40 hexane/ethyl acetate to 100% ethyl acetate over silica gel 
yielded two isomers; both of which were isolated as glasses. The faster eluting product being the minor els isomer (170 
mg) while the slower being the major loins isomer (520 mg). 

tmrs-lsomer; NMR (200 MHz, CDCI3) 8 8.18 (s, 1H); 7.42 (d, 2H, J= 10Hz); 6.84 (d, 2H, J= 10Hz); 6.47 (bd, 1H. 
J= 8Hz); 5.07 (s, 2H); 3.72 (m, 1H); 3.57 (s, 3H); 3.47 (s. 2H); 2.53 (t. 2H, 7Hz); 2.24-1.12 (m. 13Hz); 0.82 (t. 3H. J= 
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7Hz). Anal. Calcd. for C25H32CIF3N4O5S: C, 50.63; H. 5.44; N, 9.45. Found: C. 50.64; H. 5.44; N, 9.16. Mass Calcd. for 
C25H32CIF3N4O5S: 592.1734. Found: 592.1731. 

CiS-lsomer; NMR (200 MHz, CDCI3) 6 7.94 (s. 1 H); 7.42 (d, 2H, J= 10Hz); 6.88 (d, 2H. J* 10Hz); 6.52 (bd. 2H. J« 
8Hz); 5.11 (s, 2H); 3.75 (m, 1H); 3.63 (s. 3H); 3.48 (s, 2H); 2.56 (t 2H, 7Hz); 2.29-1.25 (m. 13H); 0.86 (t. 3H, J- 7Hz). 
5 Anal. Calcd. for C25H32CIF3N4O.5S: C. 50.63; H, 5.44; Found: C. 49.87; H, 5.65. Mass Calcd. for C25H32CF3N4O5S: 
592.1734. Found: 592.1689. 

Example 7§ 

10 part a- Proration of 2-BufrU.5-dirjvanoimida*de 

Ethyl perrtanimidate hydrochloride (42.66 g, 257.8 mmol, 1 eq), diaminomaleonitrile (27.90 g, 258.1 mmol, 1 eq) 
and pyridine (400 mL) were mixed and refluxed for 48 hours under N 2 . The solvent was removed by rotary evaporation. 
The residue was taken up in ethyl acetate and filtered through a pad (3" x 4") of f lorisil. The solvent was removed 
75 in vacuo and the residue flash chromatographed in 60:40 hexane/ethyl acetate over silica gel to give 1 6.59 g of a yellow 
solid which was used in the following step without further purification. An analytical sample was prepared by recrystal- 
lizing the crude product (3.03 g) from ether/hexane to give 1 .55 g of yellow crystals; m.p, 108.0-109.0°. NMR (200 MHz, 
CDCI3) 6 2.86 (t, 2H, J= 7Hz); 1 .77 (t of t, 2H. J= 7,7Hz); 1 .41 (t of q, 2H, J= 7,7Hz); 0.98 (t, 3H, J= 7Hz). Anal. Calcd. 
for C9H 10 N 4 ; C, 62.05; H, 5.79; N, 32.16. Found: c, 62.28; H, 5.81; N, 32.22. Mass spectrum shows M-H peak Mass 
20 Calcd. for C 9 H 10 N 4 -H: 173.0827. Found: 173.0785. 

PART B- Preparation of 2 -Butylwi,5^icvano-1-f4-nitrobenzvllimidazole 

2-n-Butyl-4,5<iicyano-1-(4-nitrobenzyl)imidazole was prepared from 2-n-butyl-4,5-dicyanoimidazole by the proce- 
ss dure in Example 1 . Part A using 4-nitrobenzyl bromide as the alkylating agent. The product was obtained as an oil. NMR 
(200 MHz, CDCI3) 6 8.29 (d, 2H, J= 10Hz); 7.29 (d. 2H, J= 10Hz); 5.36 (s, 2H); 2.67 (t, 2H, J= 7Hz); 1.70 (t Oft. 2H, J= 
7,7Hz); 1 .36 (t of q. 2H, J= 7.7Hz); 0.86 (t, 3H. J= 7Hz). Mass Calcd. for C 16 H l5 Ns0 2 : 309. 1225. Found: 309.121 1 . 

PART fl: Praoaration of 1-(4-Aminobenzvn-2-biJtvl-4.5-dicvanoimiClazole 

30 

A mixure of 2-butyl-4.5<licyano-1-(4-nrtrobenzyl)imidazole (2.00 g, 6.5 mmol, 1 eq). tin dichloride dihydrate (7.30 
g, 32.3 mmol. 5 eq) and ethanol (13 mL) was stirred and heated at 70° for 50 minutes. The reaction was terminated by 
pouring the mixture onto ice and adjusting the pH to 8 with saturated aqueous NaHC0 3 . The aqueous mixture was 
extracted with ethyl acetate (3 x 100 mL) and the organic layers were dried (MgS0 4 ) and concentrated to give a thick 
35 amber oil This oil was flash chromatographed over silica gel in 75:25 to 70:30 hexane/ethyl acetate yielding 330 mg of 
yellow crystals; m.p. 99.0-103.5°. NMR (200 MHz. CDCI 3 ) 5 6.97 (d, 2H, J= 10Hz); 6.68 (d. 2H, J« 10Hz); 5.10 (s. 2H); 
2.69 (t. 2H. J= 7Hz); 1.72 (t of t. 2H. J= 7,7Hz); 1.38 ( t of q. 2H. J= 7.7Hz); 0.91 (t, 3H. J= 7Hz). Mass Calcd. for 
C 16 H 17 N 5 : 279.1483. Found: 279.1489. 

40 PART D: Preparation of 2-Bu1vl-4.5^icvanfv1-f4^N4r H^ 

The title compound was prepared by the procedure described in Example 30 starting with 1-(4-aminobenzyl)-2- 
butyl-4 5-dicyanoimidazole and N-(trifluoromethanesulfonyl)arTthranilic acid chloride. NMR (200 MHz, CDCI 3 + DMSO- 
d 6 ) 6 7^8 (d. 1H, J= 7Hz); 7.32 (d. 2H, J* 7Hz); 7.62 (d, 1H, J. 7Hz); 7.47 (d of d. 1H, J. 7,7Hz); 7.24 (d of d, 1H, J= 
45 7,7Hz); 7.15 (d, 2. J- 7.7Hz); 5.32 (s, 2H); 2.75 (t, 2H. J= 7Hz); 1.70 (t of t. 2H, J= 7.7Hz); 1 .37 ( t of q. 2H, J= 7,7Hz); 
0.92 (t. 3H. J» 7Hz). Mass Calcd. for CgA^^^S: 503.1348. Found: 530.1343. 

Example 76 

so PART A: Preparation of Methyl 1-f4-(N-benz ylamino1benzy]1-2-butvl-4-Chloroimid9ZOle-5-aqetat9 

A mixture of methyl H4-aminobenzyl)-2-butyl-4-chloroimida20le-5-acetate (1 .00 g. 3.0 mmol. 1 eq). benzaldehyde 
(0.30 mL. 3.00 mmol, 1 eq). 4A° powdered molecular sieves (enough to make a slurry) and 40 mL THF was stirred over- 
night. The next day. more benzaldehyde (0.2 mL) and acidic Al 2 0 3 (activity 1. 1 g) were added and the slurry stirred 
55 another 24 hours. The solids were filtered and the solvent from the filtrate removed jn vacyo. The residue was dissolved 
in methanol (10 mL) and sodium cyanoborohydnde was added (0.19 g, 3.0 mmol, 1 eq). The mixture was stirred for 24 
hours, after which the solvent was removed in vacuo to yield a green oil which was flash chromatographed over silica 
ge! in 70:30 hexane/ethyl acetate to give 740 mg of product as an oil. NMR (200 MHz. CDCI 3 ) 8 7.42 - 7.24 (m. 5H); 
6.74 (d, 2H, J= 7Hz); 6.56 (d, 2H. J= 7Hz); 4.98 (s, 2H); 4.31 (s. 2H); 3.61 (s. 3H); 3.48 (s, 2H); 2.60 (t, 2H. J= 7Hz); 
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1.67 (t of t, 2H, Jo 7,7Hz); 1.35 (t of q, 2H, J= 7,7Hz); 0.89 (t 3H, J= 7Hz). Mass Calcd. for C^HzeClNaOg: 425.1868. 
Found: 425.1853. 

PART B: Preparation of Methvl 2-butyM44-(N-benzYl-N-{2^^ 

s ghloroimitiazolg-g-acgtate 

The title compound was prepared from the compound of Part A by the procedure described in Example 30. NMR 
(200 MHz, CDCJ 3 ) 8 7.59 (d, 1H, J= 10Hz); 7.33-7.16 (m. 6H); 6.89 (d, 2H, J= 10Hz); 6.76 (d. 2H, J= 10Hz); 6.93-6.70 
(m, 2H); 5.12 (s, 2H); 5.02 (s. 2H); 3.55 (s, 3H); 3.39 (S, 2H); 2.47 (t. 2H, J= 7Hz); 1 .64 (t Of t. 2H. J= 7,7Hz); 1 .30 (t of 
10 q, 2H, J= 7,7Hz); 0.88 (t, 3H, J= 7Hz). Anal. Calcd. for C32H32CIF3N4O5S: C. 56.76; H, 4.76; N, 8.27. Found: C. 56.64; 
H, 4.90; N, 7.98. 

Example 77 

J5 PART A: Preparation of 2-n-Butyl^hloro-5-m MhQwm 

1- (4-AminobenzyO-2-n-butyl-4-chloro-5-(methoxymetr^ (10.94 g) and ethyl formate (150 mL) were 
mixed and ref luxed overnight. The excess ethyl formate was removed in vacuo and another 1 50 mL added and the mix- 
ture was refluxed overnight again. The excess ethyl formate was removed in Yawp and the residue flash chromato- 

20 graphed over silica gel in 1 :1 hexane/ethyl acetate to yield 9.52 g of a golden oil which slowly crystallized after several 
days. This oil (9.40 g. 28 mmol, 1 eq) was dissolved in THF and to it LAH (1M in THF, 84.0 mL. 84 mmol, 3 eq) was 
slowly added via syringe under N 2 . After stirring for 1 h, the mixture was worked up as described in Fieser and Fieser, 
V.1 pg 584 (Steinhardt procedure) to yield 8.47 g of an orange oil. NMR (200 MHz, CDCI 3 ) 8 6.84 (d, 2H, J- 10Hz); 
6.55 (d, 2H, J= 10Hz); 5.02 (s, 2H); 4.26 (s. 2H); 3.27 (s, 3H); 2.81 (s, 3H); 2.58 (t. 2H, J= 7Hz); 1.67 (t oft. 2H, J. 

25 7.7Hz); 1.35 (t of q, 2H, J= 7,7Hz); 0.87 (t. 3H, J=7Hz). Anal. Calcd. for C 17 H24CIN 3 0: C, 63.44; H, 7.52; N, 13.06. 
Found: C, 63.60; H, 7.61; N, 12.86. 

PART B: Preparation of 2-n-Butvl^hlnm-5-methox Y ^^ 

zyll>mWazQle 

30 

2- n-Butyl-4-chloro-5-methoxymeth^ (2.00 g, 6.2 mmol. 1 eq) and 3,6-dichlo- 
rophthalic anhydride (1.35 g, 6.2 mmol. 1 eq) were reacted by the procedure described in Example 2. Part D to give 
2 37 g of a white powder; m.p. 120.0-123.5°. The NMR shows a 7:2 mixture of conformers in DMSO-d 6 . NMR (200 
MHz DMSO-d 6 ) 8 (major conformer only) 14.25(m. 1H); 7.76-6.85 (m,6H); 5.09 (s.2H); 4.18 (S.2H); 3.06 (s.3H); 2.37 

35 (t, 2H, J= 7Hz); 1.38 (t of t. 2H, J= 7,7Hz); 1.21 (t of q, 2H, Jo 7,7Hz); 0.77 (t, 3H, J= 7Hz). Anal. Calcd. for 
C25H26CI3N3O4: C, 55.72; H, 4.86; CI. 19.74. Found: C, 55.48; H, 4.88; CI. 19.77. 

Ex ample _7S 

40 PART A: Preparation of 2-n-ButvM -te^rtrametho xybenz^ 

2-ButyM-chlor<>-5-hydroxym (17.6 g). methanol (500 mL) and cone, sulfuric 

acid (50 mL) were mixed and refluxed overnight. Potassium carbonate (100 g) was then carefully added to the solution 
which was cooled over ice. The reaction mixture was then stirred for 2.5 hours. The solvent was removed in vfrWP and 
45 the residue dissolved in water (1 L). This aqueous mixture was extracted with ethyl acetate (3 x 400 mL). The organic 
layers were combined, dried (MgSO) 4 and the solvent removed iiLffiCufi to yield 15.2 g of an oil. NMR (200 MHz, 
DMSOd 6 ) 8 8.46 (d. 2H, J= 9Hz); 7.68 (d. 2H. J= 9Hz); 5.82 (s. 2H); 4.80 (s, 2H); 4.37 (s, 3H); 3.66 (s, 3H); 3.02 (t. 2H, 
J= 7Hz); 2.01 (t of t 2H, J= 7,7Hz); 1 .77 (t of q, 2H, J= 7,7Hz); 1 .33 (t. 3H. J= 7Hz). Anal. Calcd. tor C 18 H 2 3CIN 2 03: C. 
61.62; H. 6.61; N, 7.99. Found: C. 61.79; H, 6.78; N. 7.82. 

so 

pAftJ B: Preparation of 2-n-Butvl-1-f4^rboxvbenzv lV4-chloro-5-(methoxvmethvl)imidazole 

2-n-Butyl-1-(4-<»rbomethoxybenz (15.2 g, 43.3 mmol. 1 eq). 0.5 N KOH in 

methanol (130 mL. 65.0 mmol. 1.5 eq). water (10 mL) and methanol (50 mL) were mixed and refluxed for 4 hours. The 
55 solvent was removed in vacuo and the residue dissolved in water (300 mL). The pH was adjusted to 4 with cone. HCI 
and this aqueous mixture extracted with ethyl acetate (3 x 300 mL). The organic layers were combined, dried (MgSOJ, 
the solved removed in vacuo and the crude residue recrystallized from hexane/butyl chloride to yield 9.6 g of white solid; 
m p 126 5-127.5°. NMR (200 MHz, DMSO-d 6 ) 8 12.95 (bs. 1H); 7.93 (d. 2H, J= 9Hz); 7.16 (d, 2H, J= 9Hz); 5.30 (s, 
2H)' 4.31 (S. 2H); 3.19 (s. 3H); 2.50 (t. 2H, J= 7Hz); 1.49 (t oft. 2H. J=7,7Hz); 1.24 (t of q. 2H. J= 7.7Hz); 0.80 (i 3H, 
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J= 7Hz). Anal. Calcd. for C^iCI^Os: C, 60.62; H, 6.29; N, 8.32. Found: C. 60.89; H, 6.10; N. 8.03. 
PART C: Preparation of 2-n-ButvM44-(N^2K»fto^ 

5 2-n-ButyM-(4K»rbQxybenzylH^ (6.00 g. 17.8 mmol, 1 eq), thionyl chloride 

(13.0 mL, 178 mmol. 10 eq) and chloroform (100 mL) were mixed and refluxed for 6 h. The solvent was removed in 
vacuo, and the residue dissolved in toluene. The solvent was removed on the rotary evaporator and the evaporation 
from toluene repeated to remove all of the thionyl chloride. This yielded 6.0 g of acid chloride as an amber gum. 1 R 
1 776, 1745 cm' 1 . Anthranilic acid (0.737 g. 5.36 mmol, 1 eq) was dissolved in 1 .000 N NaOH (10.75 mL, 10.7 mmol. 2 

io eq) and water (100 mL) and cooled over ice. The aforementioned acid chloride (1 .91 g. 5.36 mmol, 1 eq) dissolved in 
THF (50 mL) was slowly added via a dropping funnel to the stirred and cooled anthranilic acid solution. The following 
day, more anthranilic acid (74 mg, 0.536 mmol, 0.1 eq) was added to bring the reaction to completion. After 1.5 h, the 
solution was acidified to pH=5 with 1N HQ and extracted with ethyl acetate (1 x 100mL). The ethyl acetate layer was 
then washed with water (3 x 50 mL), and brine (1 x 50 mL). dried (MgSO^ and the solvent removed iruacuQ to yield 

is 2.28 g of a brown glass. This glass was dissolved in a minimum amount of ethyl acetate and dicydohexylamine 
("DCHA", 1 eq) was added thereto. The salt did not crystallize and therefore was flash chromatographed over silica gel 
starting in 100% ethyl acetate and finishing in 1:1 ethyl acetate/isopropanol to yield 1.44 g of an oil. This oil was dis- 
solved in ethyl acetate (100 mL) and a minimum of methanol, and washed with 1N HCI (2x50mL). The ethyl acetate 
layer was dried (MgSO^ and the solvent removed in vacuo to yield 0.52 g of an amber oil. NMR (200 MHz, CDCI3) 8 

20 1 2.53 (s. 1 H); 8.91 (d. 1 K J= 8Hz); 8.23 (d, 1 H, J= 7Hz); 8.08 (d, 3H, J= 7Hz); 7.62 (t, 1 H. J= 6Hz); 7. 1 1 (t. 2H, J= 7Hz); 
5.30 (s, 2H); 4.30 (s, 2H); 3.30 (s, 3H); 2.72 (t, 2H. J= 7Hz); 1 .72 (t of t, 2H, Je 7,7Hz); 1 .31 (t of q, 2H, J= 7,7Hz); 0.83 
(t, 3H, J= 7Hz). Anal. Calcd. for C 2 5H 2 5CIN 3 04 • (H 2 Oh .5: C. 59.81 : H, 5.85; CI, 7.36. Found: C. 59.78; H, 6.38; CI. 7.51 . 

Examples 79-84 in Tables were made or could be made by procedures described in Example 78 and by methods 
familiar to one skilled in the art. 

25 
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^ Table 5 (continued) 

83 n-butyl CI CHjOCHg y— n 134.5-136.0 



70 



-9 

COOH 
C-isoaer 




a Nlffi (200 MHz, DllS0-d 6 ) 6 8.01 (d, 2B, J= 7Bz); 
7.17 (d, 2H, J= 7Bz); 5.31 (s, 2H); 4.27 (s, 
2H); 3.18 (s, 3H); 2.50 (t, 2B, J= 7Bz) ; 1.50 
(t of t, 2B, J= 7,7Bz){ 1.21 (t of q, 2B, J= 
7,7Bz); 0.80 (t, 3B, J= 7Bz) . 
b Nlffi (200 KHz, CDClg) 6 11.52 (s, IB) 8.55 (d, 
IB, J= 7 Bz); 8.0 (d, 2B, J= 7Bz) 7.41 (t, IB, 
J= 7Bz); 7.14 (d, 2B, J= 7Bz); 7.04 (d, IB, J= 
7Bz); 5.30 (s, 2B); 4.25 (s, 2B) ; 3.30 (s, 
3B); 2.73 (t, 2B, J= 7Bz); 2.60 (s, 3B) ; 1.68 
(t of t (br), 2B); 1.29 (t of q, 2B, J= 
7,7Bz); 0.81 (t, 3H, J= 7Bz) . 
c Nlffi (200 UBz, CDClg) 6 12.05 (s, IB); 8.88 (d, 
IB, J= 7Bz); 8.23 (d, 2B, J= 8Bz) ; 8.11 (d, 
IB, J= 7Bz); 7.61 (t, IB, J= 7Bz) ; 7.25-7.11 
(b, 3B); 5.29 (s, 2B) ; 4.31 (s, 2B); 3.29 (s, 
3B); 2.62 (t, 2B, J= 7Bz); 1.63 (t of t, 2B, 
J= 7,7Bz); 1.26 (t of q, 2B J=7,7Bz); 0.75 (t, 
3B, J= 7Bz) IB: 1621,763 caf 1 . 



55 Example 85 

PART A: Preparation of Methvl 4'-methvft iphenvl-3-carfaoxvlate 

To a stirred solution of 25.2 g of methyl 3-iodobenzoate and 21 .0 g of 4-iodotoluene at 180-190° under nitrogen was 
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added 30.3 g of copper powder portionwise over 1 hour. When approximately one-third of the copper had been added, 
the reaction initiated and the temperature increased spontaneously to 240°. The mixture was allowed to cool to 210°, 
then was held at 210° during the addition of the remaining copper and for an additional hour. The mixture was allowed 
to cool to room temperature and was filtered employing benzene as solvent; the resulting filtrate was concentrated in 
vacuum to provide the crude product. Column chromatography on silica gel (elution = 50-100% benzene/hexane) fol- 
lowed by distillation furnished 7.60 g of methyl 4^methylbiphenyl-3-carboxylate (bp: 1 14-115°C (0.025 torr)] as a color- 
less Oil; NMR (200 MHz, CDCy: 8 8.27 (br S, 1 H); 7.99 (d. 1 H); 7.77 (d, 1 H); 7.50 (t. 1 H); 7.39 (AgBs. 4H); 3.94 (s. 3H); 
2.41 (s, 3H). 

The following methylbiphenyl starting materials were prepared employing the above procedure. 

HUB (200 MHz, CDCI3) 

6 7.78 (d, 1H); 7.48 (d, 
1 <=H 3 n\ //\\ // «>; 7 .35 (t, 2H); 7.19 

(s, 4H); 3.64 (s, 3H) ; 
2.37 (a, 3H) 




b) 




6 7.80 (d of d, 1H); 7.57 
(t of d, 1H); 7.41 (m, 
2H); 7.18 (s, 4H); 2.37 
(5, 3H) 



30 Alternatively methyl 4'-methylbiphenyl-2-carboxylate (compound a) and tert-butyl 4'-methylbipheny1-2-carboxylate 
can be prepared by chemistry described by A. Meyers via the following five-step procedure. 

Step 1 : Preparation of 2-Methoxvbenzovl chloride 

35 To 30 g of 2-anisic acid in 500 mL of round-bottom flask was added dropwise 50 mL of thionyl chloride. After ail of 
the thionyl chloride was added the reaction mixture was stirred at room temperature for 18 hours. Excess thionyl chlo- 
ride was then distilled off by water aspirator and the remaining liquid was vacuum distilled (82°/0.7 mm Hg). Desired 2- 
methoxybenzoyl chloride was obtained as a colorless liquid, 32 g. 

40 Step 2: Preparation of 4.4-D imethvl-2-f2-methoxvphenvl^oxazoline 

20 g of 2-Amino-2-methyl-1-propanol was dissolved in 100 mL of methylene chloride and the mixture was cooled 
with ice. Meanwhile, 17 g of 2-methoxybenzoyl chloride prepared from Step 1 was placed in a dropping funnel, diluted 
with 50 mL of methylene chloride and added dropwise. After the addition of the acid chloride, the cooling ice bath was 
45 removed and the reaction mixture was stirred at room temperature for 2 hours. 

The reaction mixture was concentrated to remove the solvent and the solids obtained were triturated with water, 
collected by filtration and washed with water. Thus obtained solids were dried in to give a colorless light solid, 
20.5 g. 

The solid was placed in 200 mL of round-bottom flask and 22 mL of thionyl chloride was added slowly to the solid 
so without any solvent At the beginning of the addition the reaction was vigorous but was controllable. After the addition 
of thionyl chloride was complete, the yellow reaction mixture was stirred at room temperature for 1 hour. The reaction 
mixture was poured into 200 mL of ether and the resulting solids were collected and washed with ether. The solids were 
dissolved in 100 mL of water and the pH of the solution was adjusted to 10 by adding 1 N NaOH. The aqueous solution 
was extracted into ether 3 times. The combined ether extracts were dried (Na 2 S0 4 ) and concentrated to give the 
55 desired product as a white solid, 1 8 g. m.p. 70-72°. 

Step 3: Preparation of 2-(4 f -Methylbiphenvl-2-vlM .4-dimethvloxazoline 

4-Methylphenyi Grignard reagent was prepared from 2.5 g of magnesium and 1 3 mL of 4-bromotoluene in 200 mL 
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of anhydrous THF. The Grignard reagent was added to 10 g of the product from Step 2 in 100 mL of anhydrous THF 
and the reaction mixture was stirred at room temperature for 2 hours. The reaction mixture was concentrated and the 
residue was treated with 200 mL of saturated NH 4 CI solution and the mixture was stirred at room temperature tor 30 
minutes. The aqueous solution was then extracted with ethyl acetate. The crude product obtained upon concentration 
5 of the ethyl acetate extracts were purified by flash column chromatography (silica gel, hexanerethyl acetate«2:1 ) to give 
the desired compound as a colorless liquid, 1 1 .8 g. 

Steo 4: Preparation of 4^-Methvlbiohenvl»2-carboxYlic acid 

w A mixture of 10 g of the product from Step 3 and 200 mL of 4.5 N HCI was refluxed for 12 hours. During this period 
of time the desired compound was isolated as a brownish oil floating on the surface of the reaction medium. The reac- 
tion mixture was cooled to room temperature. The product which was oily initially began to solidify upon cooling. The 
product was extracted with ethyl ether. Upon concentration of the ether extract the desired product was obtained as a 
colorless solid, 7 g, m.p. 140-142°. 

15 

Step 5: EsterH ication of 4 > -methvibip henv1-2-carboxvlic acid 

Preparation of methvl 4^methvtoiphenvl-2-carboxylate 

20 To 100 mL of methanol was added dropwise 5 mL of acetyl chloride with ice cooling. After stirring the mixture for 
1 5 minutes, 5 g of the acid from Step 4 was added at once and the mixture was refluxed for 4 hours. The reaction mix- 
ture was concentrated to remove the solvent and the desired methyl ester was obtained as a thick liquid, 5 g. 

Preparation of tert-butvl 4^-methvlbiPhenvl-2-carboxvlate 

25 

To a solution of 42.4 g of 4'-methylbipheny1-2«carboxylic acid in 200 mL of methylene chloride at 0° was added 
dropwise 20 mL of oxalyl chloride. The reaction was allowed to warm to 25° and then was stirred at 25° for 3 hours. The 
solvent was removed in vacuo. The residue was dissolved in benzene, and the benzene then removed in vacuo to pro- 
vide 46.1 g of crude acid chloride. 

30 The acid chloride prepared above was dissolved in 600 mL of tetrahydrofuran. To this solution at 0° was added 26.0 
g of potassium t-butoxide portionwise such that the reaction temperature did not exceed 1 5-20°C. The resulting mixture 
was then allowed to stir at 25°C for 1 hour. The reaction mixture was poured into water, and the resulting emulsion was 
extracted with diethyl ether. The combined organic phases were washed with brine, dried over anhydrous sodium sul- 
fate, filtered, and concentrated. Distillation provided 49.5 g of tert-butyl 4'-methyl-biphenyl-2-carboxylate (bp 115- 

35 120°A).05torr). NMR (200 MHz, CDCI 3 ): 6 7.73 (d of d, 1H), 7.46-7.27 (m, 3H); 7.18 (s. 4H); 2.40 (s. 3H); 1.30 (s, 9H). 

PART B: Preparation of M ethvl 4^bromomethvlbiphenvl-3-carboxvlate 

A solution of 7.31 g of Methyl 4'-methylbiphenyl-3-carboxylate, 5,75 g of N-bromosuccinimide, 0.125 g of 
40 azo(bisisobutyronitrile), and 500 mL of carbon tetrachloride was refluxed for 3 hours. After cooling to room temperature 
the resulting suspension was filtered and then concentrated in vacuo to provide 9.90 g of crude methyl 4'-bromometh- 
ylbiphenyl-3-carboxylate which was used in a subsequent reaction without further purification; NMR (200 MHz, CDCI 3 ): 
8 8.28 (s, 1H); 8.05 (d, 1H); 7.79 (d, 1H); 7.67-7.48 (m, 5H); 4.55 (s, 2H); 3.98 (s. 3H). 

The following bromomethylbiphenyl intermediates were prepared employing the above procedure. 
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NUB (200 IflU, CDC1 3 ) 



a) 




10 



6 7.82 (d, 1H); 7.59-7.23 
(«, 7B); 4.52 (•, 2B); 
3.62 3H) 



15 



b) 




6 7.88 (d of d, 1H); 7.62 
(t of d, 1H); 7.53-7.21 
(«, 6H); 4.52 2H) 



20 



25 



C) 




C0 2 c<CH 3 >3 6 7.79 (d, 1H); 7.56-7.24 
(», 7H); 4.51 (s, 2H); 
1.25 (s, 9H). 



30 

PART C: Preparation of l-K3^CErtomethoxvbiDhenvM ^ 

To a suspension of 1 .43 g of sodium methoxide in 20 mL of dimethyifdrmamide at 25° was added a solution of 5.00 
g of 2-buty1-4(5)-ch!oro-5(4)-hydroxymethyl imidazole in 15 mL of DMF. The resulting mixture was stirred at 25° for 0.25 

35 hours, and then to this mixture was added dropwise a solution of 9.90 g of methyl 4'-bromomethylbiphenyl-3-carboxy- 
late in 15 mL of DMF. Finally, the reaction mixture was stirred at 40° for 4 hours. After cooling to 25°, the solvent was 
removed in vacuo. The residue was dissolved in ethyl acetate, and this solution was washed with water and brine, dried 
over anhydrous sodium sulfate, filtered, and concentrated. The crude product contains two regioisomers. the faster 
moving one by TLC being the more potent isomer. Column chromatography on silica gel (elution: 10-25% ethyl ace- 

40 tate/benzene) afforded 3.85 g of l-[(3'-carbomethoxybiphenyl-4^ 

(m.p. 162-163°), the regioisomer of higher R f ; NMR (200 MHz, CDCI3) 8.24 (s, 1 H); 8.03 (d, 1 H); 7.76 (d, 1 H); 7.52 (t, 
1H); 7.33 (AgBa, 4H); 5.27 (s, 2H); 4.52 (d. 2H); 3.93 (S, 3H); 2.60 (t, 2H); 1.89 (t. 1H); 1.67 (quint.. 2H); 1.35 (sext. 
2H);0.88(t, 3H). 

45 PART D: Preparation of H(3'-Cart)omethoxvbiDhetwM 

A mixture of 1.00 g of 10% palladium/carbon and 1.00 g of H(3'K»rt>omethoxybipherTyl^-yl)methyl]-2-butyl-4^ 
chloro-5-hydroxymethyl imidazole in 20 mL of methanol was stirred at 25° for five minutes. Hydrogen gas was bubbled 
into the solution, and the mixture was stirred under H 2 (g) (1 atm.) at 25° for 3.5 hours. The mixture was filtered, and the 
50 resulting solution concentrated in vacuo . Column chromatography (elution: 0-5% methanol/chloroform) furnished 0.33 
gof H(3'-carbomemoxybiphenyl-4-yl)^^ imidazole. NMR (200 MHz, DMSOd 6 ) 88.20 (s, 

1H); 7.98 (d. 2H); 7.65 (t, 1H); 7.41 (AgMg, 4H); 6.80 (s, 1H); 5.30 (s, 2H); 5.12 (t, 1H); 4.37 (d. 2H); 3.90 (s. 3H); 2.52 
(t, 2H); 1.51 (quint.. 2H); 1.27 (sext., 2H); 0.80 (t. 3H). 

The following intermediates shown below were also prepared by the procedures described in Part C or Parts C and 
55 D above. 
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10 Li) \ ^13 



15 



30 



35 



40 



45 



C0 2 CH 3 



n-butyl CI CH-OH «-(' N > 162-163 



n-butyl CI CH.OH 3 



C0 2 CH } 
CO.Me 



50 C0 2 Me 



(oil)* 



n-butyl H CH,OH *\^_/ 1*9-1*1 

COjtBu 

n-butyl I CH,OH 4 \ 125-126 



n-butyl CH 2 OH CI 4-^~^> 116-118 
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122-124 



180-180.5 



CN 



a NMR (200 MB*, CDCI3) 5 7.82 (d of d, 1H) ; 7.58 
(t of d, 1H); 7.44 (t of d, 1H) ; 7.35 (d of d, 
1H); 7.11 (A t B ft 4H); 5.21 (•> 2H); 4.48 
2H); 2.59 (t, 2H) ; 1.60 (quint, 2B); 1.20 
(sext., 2H); 0.82 (t, 3H) . 



30 

PART E: Preparation of 1-rf3^rboxvbiPh envU-^^ 

A solution of 0.30 g of 1-[(3'-<»rbomethoxybiphenyl-4-yl)met^ in 16 

35 mL of ethanol and 8 mL of 10% aqueous sodium hydroxide was refiuxed for 5 hours. After cooling, the reaction mixture 
was filtered, and the solvent was removed in vacuo. The residue was dissolved in water, and the solution was acidified 
to pH 3.5 using hydrochloric acid. The precipitated solid was recovered by filtration and recrystallized from aquous eth- 
anol to furnish 0.24 g of 1 -[(3'K»rboxybiphenyl-4-^ (m.p. 180- 
181°); NMR (200 MHz, DMSO-dg): 8 8.26 (s, 1H); 8.04 (d, 1H); 7.77 (d, 1H); 7.52 (t, 1H); 7.36 (AgMg, 4H); 5.30 (s. 2H); 
40 4.48 (s. 2H); 2.57 (t, 2H); 1.64 (quint, 2H); 1.34 (sext, 2H); 0.87 (t, 3H). 

Example $Q 

PART A: Preparation of 1 -K 3^Cartx>methoxvbiDhend 

45 

A solution of 5.00 g of 1-{(3'^rbomethoxybipheriyl-4-yl)^ and 
1 .0 mL of cone, sulfuric acid in 200 mL of methanol was refiuxed for 20 hours. After cooling, the solvent was removed 
in vacuo, and the residue was poured into saturated sodium bicarbonate solution. The resulting mixture was extracted 
with methylene chloride, and the combined organic phases were washed with water and brine, dried over anhydrous 
so sodium sulfate, filtered, and concentrated in vacuo. Column chromatography on silica gel (elution: 0-20% ethyl ace- 
tate/benzene) furnished 5.35 g of 1-[(3'-<»rbomethoxybipheny^ 

zole; NMR (200 MHz, CDCI3): 8 8.26 (t, 1H); 8.03 (d oft, 1H); 7.76 (d of t, 1H); 7.51 (t, 1H); 7.33 (A 2 M 2 , 4H); 5.20 (s, 
2H); 4.31 (s, 2H); 3.94 (s. 3H); 3.27 (s, 3H); 2.59 (t. 2H); 1.68 (quint., 2H); 1.34 (sext., 2H); 0.87 (t, 3H). 
The following intermediates were prepared or could be prepared using the above described procedure. 

55 
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* 7 



B iX N X R 8 



n- butyl CI CH 2 OCH 3 



CO^H 3 



C0 2 CH 3 



n-butyl CI CHjO^" 3 



2 \:h 3 



oil 1 



n-butyl CI CH 2 OCH 3 S ©il b 



oil C 



a -NMR (200 MBb, CDCI3) 6 7.82 (d, 1H, J- 7Bc); 
7.60 (t, 1H, J- 7B«); 7.38 (t, 1H, J= 7B«) ; 
7.30 (d, IB, J- 7Bt); 7.26 (d, 2B, J= 10B«); 
7.00 (d, 2B, J= 10B«); 5.14 («, 2B) ; 4.32 (s, 
2B); 3.63 («, 3B); 3.28 (s, 3B) ; 2.60 (t, 2B, 
J= 7B«); 1.70 (t of t, 2B, J= 7,7Bt)j 1.36 (t 
of q, 2B, J= 7,7B«); 0.88 (t, 3B, J= 7B«) . 
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b -NUR (200 UBs, CDClg) 6 7.88 (d of d, IB); 
7.63 (t of d, 1H); 7.51 (t of d, 1H); 7.41 (d 
of d, 1H); 7.17 (AjBj, 4B); 5.20 (s, 2B) ; 4.30 
( 5| 2H); 3.27 (s, 3H) ; 2,59 (t, 2H) ; 1.67 
(quint., 2B); 1.35 (sext., 2H) ; 0.87 (t, 3H) . 

c -NUR (200 UB«, CDC1 3 ) 6 7.84 (d, 1H); 7.53 (t f 
IB), 7.40 (t, 1H); 7.29 (■, 3H) ; 7.04 (d, 2H) , 
5.22 (s, 2H); 4.36 (s, 2H); 3.65 (5, 3H); 3.61 
(sept., IB), 2.59 (t, 2B); 1.68 (quint., 2B) ; 
1.33 (sext., 2B); 1.14 (d, 6B) ; 0.88 (t, 3B) . 



PART B: Preparation of l.r^tarboxvbiphenvU-vnme^ 

By the procedure described in Example 85, Part E, 3.35 g of the title compound was prepared from 5.35 g of 1 -{(3'- 
25 <»rbomethoxy)biphenyl-4-yi)^ NMR (20° MHz - CDCI 3 ) 6 8.33 (s, 

1H); 8.11 (d. 1H); 7.80 (d, 1H); 7.55 (t t 1H); 7.34 (A^. 4H); 5.21 (s, 2H); 4.32 (s, 2H); 3.27 (s, 3H); 2.63 (t, 2H); 1.68 
(quint, 2H); 1.34 (sext., 2H); 0.86 (t, 3H). 

Example 97 

30 

Preparation of 1-r(3'-Carboxvbiphenvl-4-vn methyl 

A solution of 0.10 g of 1 -[(3'-cartoxybiphenyl-4-yl)mem^ 5mg of N,N- 

dimethylaminopyridine. 0.10 mLof acetic anhydride, and 0.14 mL of triethylamine in 8 mL of tetrahydrofuran was stirred 

35 for 4.5 hours at 25°. The reaction mixture was poured into water, and dilute aqueous sodium hydroxide was added until 
the pH of the solution remained in the range of pH 8-9. The solution was then acidified to pH 3.5 using 10% aqueous 
hydrochloric acid and extracted with ethyl acetate. The combined organic phases were washed with brine, dried over 
anhydrous sodium sulfate and concentrated. Column chromatography on silica gel (elution: 0.5% i-propanol/ch!oro- 
form) furnished 0.065 g of l-KS^rboxytiphenyM-ylJmetty^ nip. 172- 

40 173°; NMR (200 MHz, DMSO-de): 8 8.17 (s. 1H); 7.93 (t, 2H); 7.61 (t. 1H); 7.43 (A 2 M 2 , 4H); 5.32 (s. 2H); 4.99 (s ( 2H); 
2.60 (t, 2H); 1.76 (s. 3H); 1.53 (quint. 2H); 1.28 (sext, 2H); 0.82 (t, 3H). 

Example 88 

45 Preparation of 1 ^Trimethvlacetoxvm^ 
zole 

To a solution of 1.25 g of 1-[(3'-carboxybiphenyl-4^^^ in 10 mL 

of dimethytformamide at 25° was added 0.17 g of sodium methoxide followed after 5 minutes by 0.45 g of chloromethyl 
so trimethylacetate. The mixture was stirred at 25° for 4 days. The solvent was removed in yjsufi and the residue was dis- 
solved in ethyl acetate. This solution was washed with water and brine, dried over anhydrous sodium sulfate, filtered 
and concentrated. Column chromatography on silica gel afforded 1.38 g of the product as a glassy solid. NMR (200 
MHz, CDCI 3 ) 8 7.87 (d. 1 H); 7.54 (t. 1H); 7.43 (t. 1H); 7.29 (d. 1H); 7.1 1 (A^, 4H); 5.72 (s. 2H); 5.24 (s. 2H); 4.51 (s, 
2H); 2.61 (t. 2H); 2.06 (br s. 1H); 1.68 (quint. 2H); 1.36(sext. 2H); 1.17(s. 9H); 0.88 (t. 3H). 
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PART A: Preparation of 4^-methvlbiphenYl'2-cartx)XYlic acid 

5 Methyl 4'-methy!biphenyl-2K»rboxylate (10.0 g, 44.2 mmol, 1 eq). 0.5 N KOH in methanol (265.5 mU 133 mmol. 3 
eq). and water (50 mL) were mixed and ref luxed under N 2 . After 5 hours, the solvent was removed in vacuo and water 
(200 mL) and ethyl acetate (200 mL) added. The aqueous layer was acidified with concentrated hydrochloric acid to a 
pH of 3 and the layers were separated. The aqueous phase was extracted with ethyl acetate (2 x 200 mL). the organic 
layers collected, dried (MgS0 4 ) and the solvent removed in vacuo to yield 8.71 g of a white solid; m.p. 140.0-145.0. 

w NMR (200 MHz, DMSO-de) 8 7.72 (d, 1H, J= 7Hz); 7.56 (t, 1H, J= 7Hz); 7.45 (d, 1H. J= 7Hz); 7.40 (t. 1H, J= 7Hz); 7.25 
(s, 4H); 2.36 (s, 3H). Anal. Calcd. for C 14 H 12 02; C, 79.23; H, 5J0. Found: C. 79.22; H, 5.47. 

PART B: Preparation of 4^-Methvl^-cvanobiphenvl 

15 4'-Methylbiphenyl-2-cartx5xylic acid (8.71 g, 41 mmol, 1 eq) and thionyl chloride (30.0 mL, 41 1 mmol, 10 eq) were 
mixed and ref luxed for 2 hours. The excess thionyl chloride was removed in_yaeuQ and the residue was taken up in tol- 
uene. The toluene was removed by rotary evaporation and this toluene evaporation procedure was repeated to ensure 
that all of the thionyl chloride was removed. The crude acid chloride was then added slowly to cold (0°C) concentrated 
NH4OH (50 mL) so that the temperature was kept below 15°. After 15 minutes of stirring, water (100 mL) was added 

20 and solids precipitated. These were collected, washed well with water and dried under high vacuum over P 2 0 5 in a 
dessicator overnight to yield 7.45 g of a white solid; m.p. 126.0-128.5°. NMR (200 MHz, DMSO-d 6 ) 8 7.65-7.14 (m, 
10H); 2.32 (s. 3H). Anal. Calcd. for C 14 H 13 NO: C. 79.59; H, 6.20; N, 6.63. Found C, 79.29; H, 6.09; N, 6.52. 

The above product amide (7.45 g, 35 mmol, 1 eq) and thionyl chloride (25.7 mL, 353 mmol, 10 eq) were mixed and 
ref luxed for 3 hours. The thionyl chloride was removed using the same procedure as described above. The residue was 

25 washed with a little hexane which partly solubilized the product, but removed the impurity as well to yield 6.64 g of white 
solid; m.p. 44.0-47.0°. NMR (200 MHz, DMSO<J 6 ) 8 7.95 (d, 1H, J= 8Hz); 7.78 (t, 1H, J= 7Hz); 7.69-7.32 (m, 6H); 2.39 
(s, 3H). Anal. Calcd. for C 14 H n N: C, 87.01; H, 5.74. Found: C, 86.44; H, 5.88. 

PART C: Preparation of 4'-bromomethvl-2-CYanobiphenvl 

30 

4'-methyl-2-cyanobiphenyt (5.59 g) was brominated in the benzylic position by the procedure in Example 85. Part 
B using benzoyl peroxide as an initiator. The product was recrystallized from ether to yield 4.7 g of product; m.p. 1 14.5- 
120.0°. NMR (200 MHz, CDCl 3 ) 8 7.82-7.37 (m, 8H); 4.50 (s, 2H). Anal. Calcd. for C 14 H 10 BrN: C, 61.79; H. 3.70; N, 
5.15. Found: C. 62.15; H, 3.45; N, 4.98. 

35 

PART D : Preparation of 2-n-butvM-chloro-1-f2'-c^^ 

4'-BromometlTyl-2-cyanobiphenyl (4.6 g) was alkylated onto 2-n-butyl-4-chloro-5-(hydroxymethyl)imidazole by the 
procedure described in Example 1, Part A. Work-up and flash chromatography in 1:1 hexane/ethyl acetate over silica 
40 gel to separate the regioisomeric products yielded 2.53 g of the faster eluting isomer. Recrystallization from acetonitrile 
yielded 1.57 g of analytically pure product; m.p. 153.5-155.5°. NMR (200 MHz, CDCI 3 ) 8 7.82-7.43 (m, 6); 7.12 (d, 2. J= 
8Hz); 5.32 (s, 2); 4.52 (s, 2); 2.62 (t, 2. J= 7Hz); 1 .70 (t of t, 2, J= 7,7Hz); 1 .39 (t of q, 2, J= 7,7Hz); 0.90 (t, 3, J= 7Hz). 
Anal. Calcd. for C22H22CIN3O: C, 69.56; H, 5.84; N, 11.06. Found: C. 69.45; H, 5.89; N, 10.79. 

45 PART E: Preparation of 2-n-butvM-chlprp-5-hvdroxvm^ 

2-n-Butyl-4-chloro-1-[(2'-<^n (11-93 g) was converted to the 

above product by the procedure described in Example 90. Part C. The product was purified by flash chromatography in 
100% ethyl acetate to 100% ethanol over silica gel to yield 5.60 g of a light yellow solid. Recrystallization from ace- 

50 tonitrile yielded 4.36 g of light yellow crystals which still melted broadly. The crystals were taken up in 100 mL of hot 
acetonitrile. The solid that did not dissolve was filtered off to yield 1.04 g of product as a light yellow solid; m.p. 183.5- 
1 84.5°. Upon cooling, the mother liquor yielded an additional 1 .03 g of product as a light yellow solid; m.p. 1 79.0-1 80.0°. 
NMR (200 MHz, DMSO-d 6 ) 8 7.75-7.48 (m, 4H); 7.07 (d. 2H. J= 9Hz); 7.04 (d. 2H, J= 9Hz); 5.24 (s, 2H); 5.24 (bs. 1H); 
4.34 (s, 2H); 2.48 (t. 2H. J= 7Hz); 1 .48 (t of 1 2H. J= 7,7Hz); 1 .27 (t of q, 2H. J= 7,7Hz); 0.81 (t. 3H, J= 7Hz). Anal. Calcd. 

55 for C22H23CIN 6 0: C, 62.48; H, 5.48; CI, 8.38. Found for the solids which did not dissolve in 100 mL of acetonitrile: C. 
62.73; H, 5.50; CI, 8.26. Found for the solids obtained from the mother liquor: C, 62.40; H, 5.23; CI. 8.35. 
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Example 90 

PART A: Preparation d 2-n-ButvM^loro-5 < hlor^ SflB 

5 2^-Butyl-4^!oro-5-hydroxymetriy1-1-[(2'-cya (15.00 g. 39.3 mmoi. 1 eq) was 

converted to the chloride by the procedure in Example 1 , Part B. The reaction time was 5 hours. The crude solid product 
was washed with ether to remove the yellow color. The solid white powdery product was then dried under high vacuum, 
yield 10.02 g; m.p. 152.0-154.0°. NMR (200 MHz, CDCI 3 ) 6 7.85-7.46 (m, 6H); 7.20 (d, 2H, J=10Hz); 5.47 (s, 2H); 4.50 
(s, 2H); 3.06 (t 2H, J= 7Hz); 1.82 (t of t. 2H, J= 7,7Hz); 1.45 (t of q, 2H, J= 7,7Hz); 0.94 (t, 3H. J= 7Hz). Mass Calcd. 

w for C22H21CI2N3: 397.1 1 13. Found: 397.1 105. 

PART B: Preparation of 2-n-Butvl-4^hloro -1-rr2^cvanobiohenyl-4-yn metrivn-5-(methQXYmethYl)trnWKgl^ 

2-n-Butyl-4-<*loro-5-chlomm salt (5.00 g. 11.5 mmol, 1 eq). 

15 sodium methoxide (1.37 g, 25.3 mmol. 2.2 eq) and methanol (100 mL) were mixed and stirred for 3 days. The solvent 
was removed in vacuo and ethyl acetate (200 mL) and water (200 mL) added. The layers were separated and the aque- 
ous layer was extracted with ethyl acetate (2 x 200 mL). The organic layers were dried (MgS0 4 ), the solvent removed 
in vacuo and the residue flash chromatographed over silica gel in 1:1 hexane/ethyl acetate to yield 4.06 g of a clear light 
yellow oil. NMR (200 MHz, CDCI3) 8 7.82-7.43 (m, 6); 7.10 (d. 2H, J= 7Hz); 5.23 (s, 2H); 4.32 (s, 2H); 3.30 (s, 3H); 2.60 

20 (t, 2H, J= 7Hz); 1.70 (t of t 2H, J= 7,7Hz); 1.38 (t of q, 2H. J= 7.7Hz); 0.89 (t. 3H. J= 7Hz). Anal. Calcd. for 
C23H24CIN3O: C, 68.11 ; H, 6.54; CI. 9.58. Found: C, 68.70; H, 6.1 1 ; CI, 9.51. Mass Calcd. for C^^CINaO: 393.1607. 
Found: 393.1616. 

PART C- Preparation of 2-n-Butvl^hlor(>-5-me1ho 

25 

2-n-Butyl-4-chloro-1-[2'-cyarx>biphen (3 94 g, 10 mmol, 1 eq), sodium 

azide (1.95 g, 30 mmol, 3 eq), and ammonium chloride (1.60 g, 30 mmol, 3 eq) were mixed and stirred in DMF (150 
mL) in a round bottom flask connected to a reflux condenser under N 2 . An oil bath with a temperature controller was 
then used to heat the reaction at 100°C for 2 days, after which the temperature was raised to 120°C for 6 days. The 

30 reaction was cooled and 3 more equivalents each of ammonium chloride and sodium azide were added. The reaction 
was again heated for 5 more days at 120°C. The reaction was cooled, the inorganic salts filtered, and the filtrate solvent 
removed in vacuo. Water (200 mL) and ethyl acetate (200 mL) were added to the residue and the layers were sepa- 
rated. The aqueous layer was extracted with ethyl acetate (2 x 200 mL), the organic layers were collected, dried 
(MgS0 4 ) and the solvent removed injfflCJiQ, to yield a dark yellow oil. Flash chromatography in 100% ethyl acetate 

35 yielded 3.54 g of a white glass. NMR (200 MHz, CDCI 3 ) 8 7.83 (d, 1H, J= 7Hz); 7.59 (t, 1H. Jo 7Hz); 7.50 (t. 1H, J- 
7Hz); 7.39 (d. 1H, J= 7Hz); 7.03 (d, 2H, J= 8Hz); 6.73 (d. 2H, J= 8Hz); 5.08 (s, 2H); 4.12 (s, 2H); 3.18 (s, 3H); 2.32 (t, 
2H, J= 7Hz); 1.52 (t of t, 2H, J= 7,7Hz); 1.28 (t of q, 2H, J= 7,7Hz); 0.83 (t. 3H, J= 7Hz). Mass Calcd. for 
C 2 3H 25 CIN 6 0:436.1178. Found: 436.1750. 

40 CAUTION! The above reaction although uneventful in our hands can be potentially explosive! Crystals that sifclimed 
and collected in the reflux condenser during the reaction were not analyzed, but potentially could be 
ammonium azide. Hydrazoic acid, which is shock sensitive, could also be potentially produced during the 
reaction and work-up. Extreme care should be takenl 

45 Example 91 

PART preparation of 2>buM^5Vhvdroxvmethvl-5(4Vnitroimidazole 

To a solution of 5.75 g of 2-butyl-4(5)-hydroxymethyIimidazo!e (prepared as described in U.S. 4.355,040) in 200 mL 
so of aqueous methanol at 25°C was added concentrated hydrochloric acid until the pH of the solution reached pH 3. The 
solvent was then removed in vacuo, and the residue was dissolved in 100 mL of chloroform. To this solution at 25° was 
added dropwise 15.0 mL of thionyl chloride, and the mixture was reftuxed for 1 hour. After cooling, the solvent and 
excess thionyl chloride were removed in vacuo to provide a viscous yellow oil. 

To a solution of 20 mL of concentrated sulfuric acid and 10 mL of concentrated nitric acid at -10° was added a solu- 
55 tion of the yellow oil. prepared above, in 10 mL of concentrated sulfuric acid. The resulting mixture was heated on a 
steam bath for 2 hours. After cooling, the reaction mixture was poured onto water-ice, and the resulting emulsion was 
extracted with chloroform. The combined organic phases were washed with water and brine, dried over anhydrous 
sodium sulfate, filtered, and concentrated inuaeug. The residue was then dissolved in 100 mL of 1 :12-propanol/water. 
The solution was then ref luxed for 16 hours. Finally, after cooling, the solution was concentrated injfflCUQ. Column chro- 
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matography (elution: methanol/chloroform) afforded 2.64 g of 2-birtyl-4(5)-hydroxyr^ NMR 
(200 MHz, DMSOde): 6 12.92 (br s, 1H); 5.80 (br t. 1H); 4.82 (d. 2H); 2.60 (t. 2H); 1.61 (quint.. 2H); 1.25 (sext.. 2H); 
0.84 (t, 3H). 

5 PART B: Preparation of l-K2Mert-btJtoxvrarbon^^^ 

This compound was prepared according to the procedure described in Example 85, Part C. From 2.64 g of 2 -butyl - 
4(5)-r^roxymethyl-5(4)-nitroimkJazo!e and 5.55 g of tert-butyi 4'^romomethyibiphenyl-2-cart)Oxy!ate there was 
obtained 2.05 g of 1-[(2'-tert-butoxycarboriylbiph^ NMR (200 

w MHz, CDCI 3 ): 8 7.79 (d, 1H); 7.45 (m, 2H); 7.33 (d, 1H); 7.28 (d, 1H); 7.03 (d, 2H); 5.34 (s. 2H); 4.87 (s. 2H); 2.81 (br 
s, 1H); 2.67 (t, 2H); 1.73 (quint., 2H); 1.37 (sext. 2H); 1.27 (s, 9H); 0.90 (t, 3H). 

PART C: Preparation of 1-ffg'^rboxvbioh envM-^ 

15 A solution of 1 .98 g of 1 [(2'-tert-butoxycarbonytbipher^ 20 
mL of trif luoroacetic acid, and 20 mL of methylene chloride was stirred at 25° for 1 hour. At this point the solution was 
poured into water. The resulting mixture was adjusted to pH 3 using 10% sodium hydroxide solution and then extracted 
with chloroform. The combined organic phases were washed with brine, dried over anhydrous magnesium sulfate, fil- 
tered, and concentrated in vacuo . Column chromatography (elution: methanol/chloroform) provided 1 .49 g of 1-[(2'-car- 

20 boxybiphenyM-yOmethyn-2-bu^ m.p. 204-205.5°. NMR (200 MHz, DMSO-de): 8 

7.71 (d. 1H); 7.56 (t. 1H); 7.43 (t. 1 H); 7.32 (m. 3H); 7.15 (d. 2H); 5.63 (br s. 1H); 5.42 (s. 2H); 4.83 (s. 2H); 2.54 (t. 2H); 
1.50 (quint., 2H); 1.24 (sext, 2H); 0.76 (t 3H). 

Example 93 

25 

PART A: Preparation of 1 -K2Mert-biJtoxvGarbonvlbiPh^ 
thyQimidazole 

To a solution of 5.56 mL of 1 .6 M n-butyliithium/hexane in 80 mL of tetrahydrofuran at 0° was added dropwise 1.15 
30 mL of t-butanol. To the solution was added 3.28 g of l-[(2Mert-butoxy<arbonytbiphenyl-4-yl)methyn-2-butyl-5- 
hydroxymethyl-4-iodoimidazole followed by 1.15 mL of 2-methoxyethoxymethyl chloride. The resulting solution was 
stirred at 25° for 16 hours. The mixture was diluted with diethyl ether, washed with water and brine, dried over anhy- 
drous sodium sulfate, filtered and concentrated. Column chromatography afforded 2.61 g of 1-[2Mert-butoxycarbonyl- 
biphenyl-4-yl)methyg-2-buty1-4-io^^ NMR (200 MHz, CDCI3): 8 7.78 (d, 

35 1H); 7.43 (m, 2H); 7.28 (m, 3H); 6.98 (d. 2H); 5.26 (s. 2H); 4.69 (s, 2H); 4.45 (s. 2H); 3.68 (m, 2H); 3.57 (m, 2H); 3.37 
(s. 3H); 2.58 (t, 2H); 1 .67 (quint., 2H); 1 .34 (sext., 2H); 1 .26 (s, 9H); 0.87 (t, 3H). 

PART B: Preparation of 1 -r(2Mert^utoxYGarborwlbiPhen^ 
trifluoromethylimidazQle 

40 

To a suspension of 22.4 g of cadmium powder powder in 50 mL of dimethyrformamide at 25° was added dropwise 
8.60 mL of bromochlodif luoromethane. The resulting mixture was stirred at 25° for 2 hours and then was filtered through 
a medium-fritted Schlenk funnel under nitrogen pressure to provide a dark brown solution of the trifluoromethyl cad- 
mium reagent 

45 To a mixture of 15 mL of the above solution and 20 mL of hexamethylphosphoric triamide at 0° was added 2.10 g 
of copper(l)bromide followed by 2.61 g of l-[(2'-tert*utoxy<»rto^ 

yethoxymethoxymethyl)imidazole in 5 mL of dimethylformamide. The reaction mixture was stirred at 70-75° for 6 hours. 
After cooling, the mixture was diluted with water and then extracted with methylene chloride. The combined organic 
phases were washed with water and brine, dried over anhydrous sodium sulfate, filtered, and concentrated. Column 
so chromatography (elution: ethyl acetate/hexane) afforded 2.30 g of 1-[(2'-tert-butoxycarbonylbiphenyl-4-yl)methyl]-2- 
butyl-5-(2-methc^ethoxymeth^ NMR (200 MHz, CDCI 3 ): 8 7.79 (d, 1H); 7.46 (m. 

2H); 7.28 (m, 3H): 7.00 (d. 2H); 5.28 (s. 2H); 4.71 (s. 2H); 4.58 (s, 2H); 3.66 (m. 2H): 3.54 (m, 2H); 3.38 (s. 3H); 2.62 (t, 
2H); 1.70 (quint. 2H); 1.36 (sext.. 2H); 1.27 (s, 9H); 0.88 (t. 3H). 

55 PART C: Preparation of 1-f2'-cartoox^iphenv1-4-vnmet^ 

A solution of 2.30 g of H(2'-tert4xrtoxycarbon^ 
5-trHluoromethylimidazole in 200 mL of 1.5 M aqueous tetrafluoroboric acid/acetonitrile was stirred at 25° for 18 hours, 
and then the mixture was poured into water. The resulting aqueous solution was adjusted to pH 3 employing saturated 
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sodium bicarbonate solution and then was extracted with chloroform. The combined organic phases were washed with 
brine, dried over anhydrous sodium sulfate, filtered, and concentrated. Column chromatography (elution: metha- 
nol/chlorolbrm) provided 1.38 g of 1-[(2'K»rt»xyttphenyM-yl)m^ 

zole (m.p. 198-199.5°). NMR (200 MHz, DMSOde): » 7.75 (d. 1H); 7.54 (t. 1H); 7.43 (t 1H); 7.32 (m, 3H); 7.10 (d. 2H); 
5.36 (s, 2H); 4.51 (s, 2H); 2.56 (t 2H); 1.56 (quint, 2H) 1 .30 (sext, 2H); 0.83 (t, 3H). 

Example 9?A 

PART A: Preparation of 14(2'-tert-butoxvcartK>n^ 
pflntflfluoroettwlimidazole 

To 20 mL of the trifluoromethyl cadmium reagent prepared in Example 92. Part B was added 2.80 g of copper(l) 
bromide, and the resulting solution was stirred at 25° for 14 hours. At this point. 20 mL of hexamethylphosphoric tri- 
amide was added, followed by 1.90 g of l-[(2Mert-butoxycarbonylbiphen^ 

yethoxymethoxymethyl)irnidazo!e in 5 mL of dimethylformamide. The reaction mixture then was stirred at 70-75° for 6 
hours. After cooling, the mixture was diluted with water and then extracted with methylene chloride. The combined 
organic phases were washed with water and brine, dried over anhydrous sodium sulfate, filtered and concentrated. Col- 
umn chromatography (elution: ethyl acetate/benzene) afforded 1 .71 g of 1 ^2'-tert-butoxycarbonyfoip^^ 
2-butyJ-5-(2-methoxyethoxyme^ NMR (200 MHz, CDCI 3 ): 8 7.77 (d. 1H). 7.55- 

7.35 (m. 2H). 7.27 (m, 3H), 6.97 (d, 2H), 5.28 (s, 2H). 4.69 (s, 2H). 4.55 (s, 2H). 3.65 (m, 2H), 3.53 (m. 2H). 3.33 (s, 
3H), 2.63 (t. 2H), 1.68 (quint.. 2H), 1.35 (sext., 2H), 1.26 (s, 9H), 0.87 (t, 3H). 

PART B: Preparation of 1-ff2'^rfaoxYbiphenvM-yn^ 

This compound was prepared according to the procedure described in Example 92. Part C. Rom 1 .71 g of 1 -[{2'- 
tert-butoxycartonylbiph^ was 
obtained 0.72 g of 1-[(2'-carboxybipheny!-4-y^ (™P 19 °- 

191°). NMR (200 MHz. DMSO-de): 8 7.72 (d. 1H), 7.61-7.42 (m, 2H), 7.34 (m. 3H), 7.11 (d, 2H), 5.50 (br s, 2H). 5.39 
(S. 2H), 4.50 (S, 2H), 2.55 (t, 2H), 1.50 (quint.. 2H), 1.25 (sext, 2H). 0.80 (t, 3H). 

Example 92B 

PART A: Preparation of 2-butvM 4(2'-(*anobiphenvl-4-vnmethv ll5 

This compound was prepared according to the procedures described in Example 92, Parts A-C. From 2-butyl-1- 
[(2'-cyanobiphenyl-4-yQmeth^ was obtained 2-butyM -[(2'-cyanobiphenyl-4- 

yl)methyl]-5-hydroxymethyl^ (mp 136.5-137.5°). NMR (200 MHz, CDCl 3 ): 8 7.76 (d, 1H), 7.64 

(t, 1H), 7.56-7.42 (m, 4H), 7.08 (d. 2H), 5.33 (S. 2H), 4.65 (d, 2H), 3.65 (t, 2H). 1.97 (br t, 1H). 1.69 (quint. 2H), 1.38 
(sext,2H), 0.89 (t, 3H). 

PART B: Preparation of 2-buM-5-hvdroxvmethvl-4^ ^ frYDbiphenyM- 
vl)methvnimidazole 

A solution of 6.45 g of 2-butyl-H(2'-cyanobiphenyl-4-y0m and 
4.00 g of trimethylstannylazide in 65 mL of xylene was stirred at 1 15-120°C. At 24 hours and at 48 hours into the reac- 
tion. 1 .00 g portions of trimethylstannylazide were added. After a total of 64 hours at 1 1 5-1 20°C. the mixture was cooled 
to 80°C and filtered to provide 10.22 g of an off-white solid. 

To a suspension of this solid in 60 mL of methylene chloride and 10 mL of THF at 25°C was added dropwise over 
several minutes 1.65 mL of 10 N aqueous sodium hydroxide solution, and the mixture was stirred at 25°C for 15 min- 
utes. To the reaction mixture then was added 4.60 g of triphenylmethylchloride and the resulting mixture was stirred at 
25°C for 2 hours. Finally the mixture was poured into water and then extracted with methylene chloride. The combined 
organic phases were washed with water and brine, dried over anhydrous sodium sulfate, filtered and concentrated. 
Recrystallization of the crude product from toluene/hexane afforded 7.59 g of 2-butyl-5-hydroxymethyl-4-trifluorome- 
thyM l(2-'friphenytmethyttetrazo^^ 

NMR (200 MHz. CDCI3): 8 7.93 (d of d. 1H), 7.46 (m. 2H). 7.35-7.08 (m. 12H). 6.90 (d, 6H), 6.71 (d. 2H). 5.13 (s. 
2H). 4.39 (d. 2H). 2.53 (t. 2H). 1.63 (quint, 2H), 1.30 (sext, 2H), 0.85 (t. 3H). 
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PART C: Preparation of 2-butv1-S4ivriroxw ^ 
zole 

A solution of 4.06 g of 2-butyl-5-hydroxymethy^ 
5 yl)methyi]imidazole in 40 mL of 1 0% hydrochloric acid and 80 mL of tetrahydrofuran was stirred at 25° for 2 hours and 
then poured into water containing an excess of sodium hydroxide. The aqueous solution was washed with diethyl ether, 
adjusted to pH 3 with 10% hydrochloric acid, and then extracted with chloroform. The combined chloroform extracts 
were washed with brine, dried over anhydrous sodium sulfate, filtered, and concentrated. Column chromatography (elu- 
tion: 10% methanol/chloroform) furnished 2.04 g of 2-butyl-5-hydrc>xymetr^ 
w yl)methyl]^trrfluoromethylim)dazole as an amorphous solid. 

NMR (200 MHz, DMSOd 6 ): 8 7.68-7.47 (m, 4H), 7.02 (AgB* 4H), 5.43 (br s, 1H), 5.27 (s. 2H). 4.44 (s, 2H), 2.47 
(t 2H), 1.47 (quint, 2H), 1.22 (sext, 2H), 0.77 (t, 3H). 

Example 93 

15 

PART A: Preparation of 4-azidomethv l-2'-mBthoxvcarbonvlbiDhenvl 

To a stirred solution of 4-brorrx)ethyl-2'-methoxycarbonylbiphenyl (150 g, 0.49 mol) in dry DMF (500 ml) was added 
NaNa (80 g, 1.23 mol, 2.5 eq). The mixture was stirred at room temperature overnight (ca. 18 hours), filtered, and the 
20 filtrate was partitioned between ethyl acetate and H 2 0 (500 ml each). The organic phase was washed twice more with 
H 2 0, once with saturated aqueous NaCI solution and dried over anhydrous magnesium sulfate before being filtered and 
concentrated to leave 1 1 1 .3 g (85%) of a yellow oil, used in the following step without further purification. NMR (CDCI 3 , 
TMS. 8) 7.9-7.1 (m, 8H); 4.35 (s, 2H); 3.55 (s. 3H) IR V max 2487 cm' 1 . 

25 PART B: Preparation of 4-aminomethvl-2^met hoxvcarbonvlbiDhenvl hydrochloride 

The azkto compound prepared above was dissolved in liter of methanol. The solution was divided into three equal 
volumes and placed in 500 ml Parr bottles. To each flask was added 6.7 g of 5% Pd on carbon (Caution: Pyrophoric! 
add under a N 2 atmosphere). The flasks were shaken on a Parr hydrogenator under 40-50 psi H 2 for 4-5 hours (over- 

30 night is also acceptable). The mixture was suction f iltered through a bed of Celite * and the filtrate was concentrated to 
leave a viscous yellow residue (88 g). This was dissolved in EtOAc (500 ml) to which was added with stirring a solution 
of EtOAc saturated with anhydrous HCI (100-150 ml) until precipitation was complete. The amine hydrochloric as pro- 
duced was suction filtered, washed with EtOAc and hexanes and dried under vacuum to afford 48.5 g (40% overall from 
the bromide) white solid; m.p. 204-208°. NMR (CDCI 3 , CD 3 OD; TMS) 8 7.9-7.25 (m, 8H); 4.2 (s, 2H); 4.1-3.8 (br, 3H; 

35 shifts in D 2 0); 3.6 (s. 3H). HRMS calcd. for C 15 H 15 N0 2 (free base); M/Z 241.1 103; Found: WZ\ 241.1045. 

PART C: Preparation of l.r(2'^rtx)xvbiDh envM-vl^ 

The title compound was prepared from methyl 4'-aminomethylbiphenyl-2-carboxylate by the procedures described 
40 in Examples 72, Parts A and B, and 85, Part E; m.p. 194-195°. 

The 4-biphenylmethyl compounds in Table 6 were prepared or could be prepared by the procedures illustrated in 
Examples 85-92B or by procedures previously described. 
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Table 6 
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R 



13 



R 13 



& 7 8 \ / 

KO. Rl g El V = / KPCCI 

C0 2 H 



94 n-butyl CI CHjOH 4-T ^ 1(8-169.5 



95 n-butyl CHjOH CI 4-// >\ 197-198 




96 n-butyl H CHjOH ^ 154-155 



C0 2 H 

<3 



(amorphous 

97 n-butyl H CH^H «-V I >olM) « 



C0 2 H 



98 n-butyl Cl CHjOCHj 4 ~\__/ 166.5-169.0 

CO,H 



i 2 OCH(CH 3 ) 2 4 "^3^ 



99 n-butyl Cl CH,OCH(CH->, *"\ 7 156-158 
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Table 6 (continued) 
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101 n-butyl F CH OH 



103 



104 




4 7 ft 

C v°2« 



100 n-butyl Br CHjOH «\ / 175-178 

is C0 2 H 



102 n-butyl I CH 2 0H «\ / 1*5 (d«c) 



C0 2 H 



^ y«l 2 Cl CH 2 0H 4 

C0 2 H 

^ ^ Cl CH 2 0H ^ 



C0 2 H 



105 n-butyl CHjOH I 205 <d * C> 



106 n-butyl Cl CHjOH 1M-186 

COjH 

107 ethyl Cl CH 2 0H 4-^^ 153-15* 
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109 n-pentyl CI CH.OH 4-u' M (amorphous* 



110 n-hexyl CI CHfH 



111 n-butyl CI CHjSH 




CO,H 



ss 112 n-butyl CI CH 2 
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Table 6 (continued) 



10 



15 



20 



25 



Ex. % ? 
No* £ El 



113 n-propyi Cl 



CHjOH 



114 n- propyl CKO 



115 n-butyl Cl CHjCOjH 




13 




COjH 



KPCC) 



( amorphous 
solid) 



\t (amorphous 



•olid) 



221-222 



30 



116 n-butyl Cl CH(CH 3 )C0 2 H 



COjK 



118-120 



35 



117 n-fcutyl CH 2 OH B0 2 



COjM 



154-157 



40 



118 n-butyl CH.OH Cl 



(White 
powder) 



50 



119 n-butyi M0 2 CHjOH 
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Table 6 (continued) 



£. it eI i! 



120 n-butyl CI Jl J 

« CH, »^ 

* H 




121 n-butyl CI CHjOCOCHj 



COjH 
CO.H 



122 n-butyl CI CH 



so CO.H 

2 



123 «-C 4 H 9 S H CHj 



124 ^»CH 2 S H CH 2 OH 



124A n-propyl CF 3 CHjCH 



5 



COJI 



so 124B n-propyl CFjCFj CHjCH 



157-159 



194.5-195.5 




229-230.5 
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Table 6 (continued) 



10 



15 



20 



25 



30 



ft 7 ft 

No. R° R R 



124D n-propyl OPg CHjOH 



as 124P n-propyl CPjCPg CHjOH 



13 



124C n-butyl Br CHjOH f ks *( 




124E n-butyl CPgOPj CBgOH /^"^ 




40 




vppo 



(amorphous 
•olid) 1 



(uorphous 
•olid) 8 



(amorphous 
•olid) h 



(amorphous 
(•olid) 1 



124G n-propyl (CP 2 ) 2 CF 3 CHgOH 




169-170.5* 



50 



124H n-propyl (CP 2 ) 3 CP 3 CHji 



OH 




154-157° 
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Tnblo 8 (continued) 



Ex. R - 
No. R il 



R° 



10 



15 



1241 n-propyl (CF^gCFg CB^OH 



(amorphous 
solid) 3 



124J n-propyl C 6 P 5 CB 2 0H 



20 



25 



30 




124K n-propyl (CF 2 ) 2 CF 3 CH 2 0H 4 




(aaorphous 
»olid) K 



(aaorpbous 
•olid) 1 
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124L n-butyl I CH 2 0H 




(aaorphous 
•olid) fc 
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10 



15 



SO 



» -NUR (200 UHz, DUSO-dg) 5 7.89 (dd, 1H) ; 7.54 
(d of t, 1H); 7.43 (d of t, 1H); 7.33 (d, IB); 
7.16 (A^, 4B); 6.76 (•, IB); 5.24 («, 2B) ; 
4.34 («, 2B); 2.50 (t, 2B); 1.49 (quint, 2B) ; 
1.25 (sext, 2B); 0.80 (t, 3B) . 
b -rQIR (200 USt, DVS0-d 6 ) 6 7.70 (d, IB) , 7.55 
(t, IB), 7.42 (t, IB), 7.28 (■, 3B), 7.10 (d, 
2B), 6.28 (•, 2B), 4.34 (•, 2B), 2.49 (t, 2B), 
1.49 (■, 2B), 1.18 (a, 4B), 0.79 (t, 3B). 
c -NUR (200 UBi, CDC1 3 /CD 3 0D) : 6 7.82-6.93 (», 
8B); 5.21 (•, 2B); 4.47 (•, 2B); 2.56 (t, J- 
7.5hi, 2B); 1.70-1.69 (■, 2B); 0.92 (t, J= 7.5 
hi, 3B). 

d -NUR (200 UBs, CDC 3 ) 9.65 («, IB); 7.95-6.96 
(■, 8B); 6.61 (■, 2B); 2.59 (t, J= 7.5 hi, 
as 2B); 1.70-1.63 (■, 2B); 0.92 (t, J= 7.5 hi, 

3B). 

e -NUR (200 UBi, CDClj) 6 7.76 (d, IB, J» 7Bi); 
7.57 (t, IB, J- 7Bi); 7.49 (t, IB, J= 7Bi); 
7.40 (d, IB, J= 7Bi); 7.02 (d, 2B, J= 8B1); 
6.81 (d, 2B, J- 8B1); 6.03 (», 2B); 4.28 (•, 
2B); 2.46 (t, 2B, J= 7Bi); 1.47 (t of t, 2B, 
J= 7,7Bi); 1.17 (t of q, 2B, J= 7,7Bi); 0.73 
(t, 3B, J= 7Bi) . 
f -NUR (200 UBs, DUS0-d 6 ): 6 7.71-7.50 (a, 4B), 
40 7.04 (A^g, 4B), 5.26 (•, 2B) , 4.32 (■, 2B) , 

2.46 (t, 2B), 1.45 (quint., 2B) , 1.24 (lext., 
2B), 0.81 (t, 3B). 
g -NUR (200 UBi, DUS0-d 6 ): 6 16.25 (br s, IB), 
7.72-7.60 (•, 4B), 7.06 (k£ 2 , 4B), 6.44 (br 
b, IB), 6.30 (•, 2B), 4.46 (•, 2B), 2.47 (t, 
2B), 1.52 (sext., 2B) , 0.83 (t, 3B). 
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h -NUR (200 UBs, DMS0-d 6 ): 6 7.72-7.50 (», 4B) , 
7.05 (AjBj, 4H), 5.45 (br s, IB), 5.32 («, 
2H), 4.45 (s, 2H), 2.40 (t, 2H) , 1.44 (quint., 
2H), 1.22 (sext., 2H), 0.78 (t, 3H) . 

i -NMR (200 UBs, DMSO-dg) : 6 7.73-7.53 (a, 4E), 
7.04 (AjBj, 4H), 5.48 (brs, 1H) , 5.32 (», 2H) , 
4.46 (s, 2B), 2.47 (t, 2H) , 1.51 (sext., 2H), 
0.82 (t, 3H). 

j NUR (200 UBs, DUS0-d 6 ): 6 12.74 (br s, IB), 
7.71 (d, 1H), 7.66 (t, 1H), 7.44 (t, 1H), 7.34 
(m, 3H), 7.08 (d, 2H), 5.47 (br s; 1H), 6.40 
(s, 2H), 4.46 (•, 2B), 2.53 (t, 2B) , 1.55 
(•ext., 2B), 0.84 (t, 3B). 

k NUB (200 UBs, DUSO-dg): 5 7.73 (d, IB), 

7.62-7.32 (■, SB), 7.14 (d, 2B), 6.30 (s, 2B) , 
5.23 (br •, IB), 4.34 (s, 2B), 2.56 (t, 2fl), 
1.57 (s«xt., 2B), 0.87 (t, 3fl). 

1 NUB (200 UBs, DUS0-d 6 ): 6 16.25 (br s, IB), 
7.71-7.62 (», 4B), 7.04 (AjBg, 41) , 5.46 (br 
s, IB), 5.34 (s, 2B), 4.44 (s, 2B) , 2.46 (t, 
2B), 1.50 (sext., 2B), 0.82 (t, 3B) . 

m NUR (200 UBs, DUSO-dg) : 6 16.30 (br s, IB), 
7.67-7.52 (■, 4H), 7.07 (AjB^ 4B), 5.33 (br 
s, 3B), 4.33 (s, 2B), 2.52 (t, 2B), 1.45 
(quint., 2B), 1.23 (sext., 2B), 0.80 (t, 3B) . 



45 Example 125 

Preparation of 1 4f2^Cart»xybiphanyM-vl^methvn-g ^vl^-chlorQimida2Qle-S^fboxaldehvde 

A mixture of 1.46 g of l-[2'-<arboxybiphenyl-4-yl)metriyf]-24xJtyl-4-chto^ and 7.30 g of 

so activated manganese dioxide in 40 ml of tetrahydrofuran was stirred at 25°C for 5 days. The mixture was filtered through 
Celite®, and the filtrate was concentrated in vacuo. Column chromatography on silica gel (elution: 2-10% metha- 
nol/chloroform) followed by recrystallization from ethyl acetate afforded 0.71 g of 1 -[(2'-carboxybiphenyl-4-yl)methyr]-2- 
butyl-4-chloroimidazole-5-cait30xaldehyde(m.p. 154-158 6 C (dec.)). NMR (200 MHz, DMSO-d 6 ) 8 12.85 (br 6. 1H). 9.77 
(S, 1H). 7.77 (d. 1H). 7.62 (t, 1H). 7.50 (t, 1H). 7.40 (d, 1H). 7.26 (AaBa, 4H). 5.67 (s. 2H). 2.70 (t, 2H). 1.56 (quint., 2H). 
55 1.28 (sext.. 2H), 0.83 (t,3H). 
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Exarnpie ig§ 

Prenamtinnof Methvl Hg3a&PJSV^^ 

5 To a mixture of 1 .45 g of 1 ^(2'K»rtx>xybiphenyM-y1)m^ fln d 0 * 1 

g of sodium cyanide in 20 ml of methanol at 25°C was added 0.32 mL of acetic acid followed by 7.25 g of manganese 
dioxide. The resulting mixture was stirred at 25°C for 40 hours. The reaction mixture was filtered through Celite® and 
the filtrate diluted with water. The aqueous solution was adjusted to pH 3 using hydrochloric acid and extracted with 
methylene chloride. The confined organic phases were washed with brine, dried over anhydrous sodium sulfate, fil- 

w tered, and concentrated. The crude product was recrystailized from diethyl ether to afford 0.90 g of methyl 1-[(2'-car- 
boxybiphenyi-4-y0methy0-2-b^ (m.p. 154-155°C). NMR (200 MHz, DMSOde); 8 

12.75 (br s. 1 H), 7.73 (d, 1H) 7.58 (t 1H), 7.46 (t, 1 H), 7.34 (m, 3H). 7.07 (d. 2H), 5.63 (s. 2H). 3.78 (s, 3H), 2.67 (t. 2H). 
1.56 (quint. 2H), 1.29 (sext, 2H). 0.83 (t. 3H). 

75 Example 127 

Preparation of 1 4(2'-CarboxvbiPhenv1-4-v^ 

Anhydrous ammonia as bubbled into 40 mL of i-propanol until the solvent was saturated. To this solution at 25°C 
20 was added 0.49 g of powdered sodium cyanide, then 0.80 g of 1 .[(2'-cajt>oxybipherTyl-4-y^ 

dazole-5-carboxaldehyde, and finally 3.48 g of manganese dioxide. This mixture was stirred at 25°C fa 65 hours. The 
reaction mixture was filtered through Celite®. and the filtrate concentrated in vacua The residue was dissolved in water, 
and the aqueous solution was adjusted to pH 3 using hydrochloric acid and then extracted with methylene chloride. The 
combined organic phases were washed with brine, dried over anhydrous sodium sulfate, filtered, and concentrated. 
25 Column chromatography on silica gel (elution: 0-10% i-propanoi (chloroform) provided 0.22 g of 1-[(2'-carboxybiphenyl- 
4-yt)methyn-2-butyl-4<hloroimidazole-5-canooxamide as a white solid (m.p. 200-202°C). NMR (200 MHz. DMSO-de): 8 
12.74 (br s. 1H); 7.71 (d. 2H); 7.56 (t, 1H). 7.48-7.30 (m. 6H); 7.09 (s, 2H); 5.57 (s, 2H); 2.59 (t. 2H); 1.51 (quint.. 2H); 
1.26 (sext. 2H); 0.80 (s. 3H). 

30 Example 129 

PART A: Preparation of Hf^Carfaometho x ^ 

A mixture of 2.06 g of H(2'<arb<>methoxyb^ and 
35 3.08 g of activated manganese dioxide in 20 mL of methylene chloride at 25°C was stirred for 40 hours. The reaction 
mixture was filtered through Celite®. and the filtrate concentrated ip va v W Column chromatography (elution: ethyl ace- 
tate/benzene) provided 1.15 g of l-[(2'-carbomethoxybiphenyl-4-y0^^ 

hyde NMR (200 MHz, CDQ3) 8 9.76 (s, 1H); 7.83 (dof d. 1H); 7.52 (t of d. 1H); 7.40(tof d, 1H);7.31 (dofd, 1H); 7.17 
(AgBg, 4H); 5.58 (s. 2H); 3.63 (s, 3H); 2.67 (t, 2H); 1.70 (quint, 2H); 1.38 (sext., 2H); 0.90 (t, 3H). 

40 

PART B: Preparation of 1 >rf g-Cafbometho x vbiphenvM-vl^mfithyll^-f 1 ■bromobuWlH-Chlprpimi jfl2Q|g-5^arty?^W^ 
hyde 

A mixture of 1.12 g of l-[(2'<arbomethoxybiphenyl-4-yl^ and 
45 0.49 g of N-bromosuccinimide in 40 mL of CCI 4 was irradiated (UV-lamp. pyrex filter) for 0.5 hours. The reaction mixture 
was filtered, and the filtrate was concentrated in vacua Column chromatography (elution: ethyl acetate/benzene) 
afforded 0 54 g of l-[(2'-<»rbomethoxybiphenyl-4-^ 

NMR (200 MHz, CDCI 3 ) 8 9.87 (s. 1H): 7.86 (d. 1H): 7.54 (t. 1H); 7.46 (t. 1H); 7.30 (m. 3H); 7.11 (d. 2H); 6.16 (d. 1H); 
5.32 (d, 1H);4.79(t. 1H);3.65(s, 3H);2.32 (m, 2H); 1.34 (sext., 2H): 0.83 (t, 3H). 

so 

PART C: Preparation of 1 42^CarbomethPxvbiphenvl^> v l)rnelhvn-2-M >trans-birtenYl)^ChlorQimkjflZQle-§-fflrb^fllde- 
hvde 

A solution of 0.54 g of l-[2'^rt>omethoxybiphenyl-4-yl)me^ 
55 hyde and 0.33 mL of 1 ( 8-diazabicyclo[4.5.0]undec-7-ene in 1 0 mL of tetrahydrofuran was stirred at 25°C for 1 8 hours, 
the reaction mixture was diluted with diethyl ether, washed with dilute hydrochloric acid, water, and brine, dried over 
anhydrous sodium sulfate. fOtered. and concentrated in yaajo. Column chromatography (elution:ethyl acetate/benzene) 
furnished 0.26 g of 1-[(2'-carbomethoxybiphenyM-yl)m^ 

NMR (200 MHz, CDCI3) 8 9.75 (s, 1H); 7.82 (d. 1H); 7.51 (t. 1H); 7.40 (t. 1H): 7.33-7.07 (m, 6H): 6.27 (d. 1H): 5.62 (S. 



110 



EPp00324^nfi!e:>A\dw^ 



Page 1 1 1 of 234 



EP0 324 377 B1 



2H); 3.62 (s. 3H); 2.30 (quint.. 2H); 1 .09 (t, 3H). 

PART D: Preparation of 1-K2^CartxMneth ^ 
zole 

5 

To a solution of 0.26 g of l-[(2'K*rtx)methoxybiphenyM-^^ 
boxaldehyde in 1 0 mL of methanol at 0°C was added 0.24 g of sodium borohydride portionwise over 0.5 hours. The mix- 
ture was stirred for an additional 0.5 hours at 0°C and then poured into a solution at 10% sodium hydroxide in water. 
The resulting mixture was extracted with ethyl acetate, and the combined organic phases were washed with brine, dried 
10 over anhydrous sodium sulfate, filtered, and concentrated in vacua Column chromatography (elutioniethyl acetate/ben- 
zene) provided 0.23 g of l-[2'K»rbomethoxybiphenyl-4-yl)m 

zole. NMR (200 MHz, CDd 3 ) 8 7.84 (d, 1 H); 7.53 (t, 1 H); 7.40 (t 1 H); 7.29 (m, 3H); 7.08 (d, 2H); 6.86 (d of 1 1 H); 6.1 7 
(d, 1 H); 5.30 (s, 2H); 4.54 (br s. 2H); 3.63 (s, 3H); 2.23 (quint., 2H); 1 .04 (t 3H). 

T5 PART E: Preparation of 1^2'-C a rt^QxvbtahenvU^^ 

This compound was prepared according to the procedure described in Example 85, Part E. From 0.23 g of 1 -[(2'- 
cartomethoxybiphenyM-y^ tnere was obtained 0.16 g 

of i-[2'^rboxybiphenyg^-yl)methy0 ( m -P- 198.5-199.5°C). 

20 NMR (200 MHz, DMSO^) 8 7.71 (d, 1H); 7.56 (t. 1H); 7.44 (t. 1H); 7.32 (m, 3H); 7.11 (d. 2H); 6.62 (d of t. 1H); 6.39 
(d, 1H); 5.38 (s, 2H); 5.33 (br s. 1H); 4.35 (br s, 2H); 2.18 (quint, 2H); 0.99 (t. 3H). 

Example 129 

25 Preparation of 1 -r^-^CarboxvbiDhenvl-4-vl^methvn^ -M >tr a nfi-butenvl>^hloroimidazole-5-^rbQxaJdehYde 

This compound was prepared according to the procedure of Example 125. From 0.50 g of 1-[2'-carboxybiphenyl- 
4-yl]-2-(1-trans4)irtenyl)-4<hloro-5-hydroxymethylimidazole and 2.50 g of manganese dioxide was obtained 0.24 g of 
1-[(2'^rboxybiphenyl-4-yl)met^ ( m -P- 164-166°C). NMR 

30 (200 MHz, DMSO<l 6 ) 8 12.79 (br s. 1 H); 9.70 (s. 1H); 7.72 (d, 1H); 7.57 (t, 1H); 7.46 (t, 1H); 7.33 (m, 3H); 7.15 (d. 2H). 
7.01 (d of t, 1H); 6.65 (d. 1H); 5.71 (s. 2H); 2.28 (quint., 2H); 1.04 (t, 3H). 

The compounds in Table 7 were prepared or could be prepared employing the procedures described in Examples 
125-129 or by procedures described previously. 
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13 
IS 



V=S/ up/* 



Si s! si *! — sees) 

130 n-butyl H OHO 4 "\__ / (wiorphous* 



■olid) 

C0 2 H 

131 n-butyl CP, OHO 132-134 



132 n-butyl 01 CHO V-n 127. 5-131. 5»C 



133 n-butyl CP 3 CHO A f\ i^Hd)^' 



I s IK 
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Table 7 (continued) 
X 




COjH 



134 n-butyl CI CONHCHj 4-^ ^ (aaorphous 



co a « 

135 n-butyl CI C0N(CH 3 ) 2 4- ^^ (ajorjjjous 

eo.» 

136 CH 3 CH«0H- CI CHjOH 



CO,H 
COJH 

137 CH 3 CH 2 CH=CB- CPg CHjOH 4 "^^ 217-219 



138 CH 3 CH=CH- CI CBO 



CO,M 

138 CH 3 CH 2 CH-CH- CI CH 2 0H ("-J*"" 



140 ch 3 ch 2 ch= 



sCH- CI CHO 
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55 



Ex. fl 
No. R 6 



Table 7 (continued) 



R 7 R 8 



10 



140A n-propyl CP3 CHO 4 




75 



20 



140B n-propyl CF 2 CF 3 CHO 




25 



30 



35 



40 



45 



50 



HOC n-propyl CP3 CHO J*=*\ 



140D n-butyl Br CHO 



140E n-butyl Br CHO 



140F CH 3 CH 2 CH=CH- CPg CHO 





r-v 

4 
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Table 7 (continued) 



140Gn-prop y l CF^ CHO /Ml <£?$ ous 



140H»-butyl CP3 00^ fT^H 



140I»-butyl CF 3 C0 2 0H 2 CH 3 ^ (j-jf 



lOUS 




MM .4*1 OF, cm, /-I «"."»•• 
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a -NUR (200 UHs, DUSO-dg) 6 12.76 (br a, IB); 
9.67 (a, 1H); 7.83 (•, 1H); 7.71 (d, IB) ; 7.56 
(t, IB); 7.43 (t, IB); 7.30 (a, 3B); 7.06 (d, 
2B); 5.63 (•, 2B); 2.67 (t, 2B); 2.57 (quint., 
2B); 2.27 (text. 2B); 0.81 (t, 3B) . 

b -NUR (200 UHs, DUSO-dg): 6 9.87 (s, IB), 
7.67-7.47 (a, 4B), 7.01 (AjBg, 4B), 5.63 (a, 
2B), 2.66 (t, 2B), 1.53 (quint., 2B), 1.25 
(•ext., 2B), 0.78 (t, 3B) . 

c -NUR (200 UBs, DUSO-dg) 6 12.75 (br IB); 
8.10 (br quart., IB); 7.72 (d, IB); 7.57 (t, 
IB); 7.45 (t, IB); 7.32 (a, 3B) ; 7.10 (d, 2B) ; 
5.61 (a, 2B); 2.75 (d, 3B); 2.58 (t, 2fl); 1.52 
(quint., 2B); 1.27 (sext., 2B) ; 0.81 (t, 3B) . 

d -NUR (200 UBs, DUS0-d fl ) 5 12.77 (br a, IB); 
7.73 (d, IB); 7.67 (t,lB); 7.45 (t, IB); 7.33 
(a, 3B); 7.09 (d, 2B) ; 5.20 (br a, 2B) ; 2.83 
(a, 3B); 2.73 (t, 2B) ; 2.66 (a, 3B); 1.63 
(quint., 2B); 1.36 (aext., 2B) ; 0.89 (t, 3B) . 

e -NUR (200 UBs, DUS0-D fl ) : 6 7.51-7.71 (a, 4B) ; 
6.94-7.23 (a, 4B); 6.53-6.76 (a, IB); 6.32 (d, 
IB, J= 7Bs); 5.34 (a, 2B); 4.34 (a, 2B); 
2.10-2.30 (a, 2B); 0.98 (t, 3B, J= 7Ba). 

f -NUR (200 UBs, DUS0-D 6 ): 6 12.79 (br a, IB), 
9.95 (a, IB), 7.69 (d, IB), 7.57 (t, IB), 7.45 
(t, IB), 7.35 (a, 3B), 7.12 (d, 2B) , 5.72 (a, 
2B), 2.72 (t, 2B), 1.64 (aext. 2B), 0.88 (t, 
3B). 

S -NUR (200 UBs, DUS0-D ft ) : 6 12.79 (br a, IB), 
9.93 (a, IB), 7.72 (d, IB), 7.67 (t, 2B), 7.46 
(t, 2B), 7.33 (a, 3B), 7.08 (d, 2B) , 5.70 (a, 
2B), 2.73 (t, 2H), 1.63 (aext., 2B) , 0.86 (t, 
3B). 
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h -NMR (200 MHz, DUS0-D 6 ): 6 9.90 (., 1H), 

7.72- 7.50 (■, 41), 7.04 (A^, 4H), 6.64 (., 
2H), 2.66 (t, 2H), 1.59 (.ext., 2H) , 0.84 (t, 
3B). 

i -NUR (200 MHz, DMSO-Dg): 5 0.57 (s, 1H), 
7.60-7.47 (■, 4H), 7.01 (AjBg, 4H), 6.56 (•, 
2H), 2.58 (t, 2H), 1.50 (quint., 2H), 1.24 
(.ext., 2H), 0.78 (t, 3H). 

j -NMR (200 MHz, DMS0-D 6 ): 6 9.92 (», IB), 

7.73- 7.62 («, 4H), 7.06 (AjBj, 4H) , 6.67 (., 
2H), 2.68 (t, 2H), 1.67 (.ext., 2H) , 0.84 (t, 
3H). 

k -NMR (200 MHz, DMS0-D 6 ) : 6 16.35 (br ., 1H), 
7.73-7.61 (•, 4H), 7.03 (AjBj, 4H) , 5.57 («, 
2H), 3.78 («, 3H), 2.67 (t, 2H) , 1.68 (quint., 
2H), 1.28 (sext., 2H) , 0.83 (t, 3H). 
1 -NMR (200 MHz, DMS0-D 6 ) : 6 7.73-7.60 (■, 4H), 
7.03 (AjBj, 4H), 5.57 (., 2H), 4.24 (quart., 
2H), 2.66 (t, 2H), 1.56 (quint., 2H), 1.28 
(.ext., 2H), 118 (t, 3H), 0.82 (t, 3H) . 
■ -NMR (200 MHz, DMS0-D 6 ): 6 16.25 (br ., 1H), 
9.47 («, 1H), 7.71-7.49 (■, 4H), 7.03 (AjBj, 
4H), 6.68 (., 2H), 2.61 (t, 2H), 1.51 (quint., 
2H), 1.25 (.ext., 2H), 0.81 (t, 3H) . 



40 



Example 141 

45 PART A: Preparation of 142'-Aminobiphenvl-4-vl^methvn-2^utvl^^ lofo-SHTietho»miiethvlimida20le 

A solution of 4.40 g of 1-[(2'-nitrobiphenyl-4-yl)methyG-2-butyl-4-^^ 2.10 g of iron 

powder. 4.25 mL of glacial acetic acid, and 200 mL of methanol was ref luxed for 5 hours. After cooling, the solvent was 
removed in vacuo, and the residue was dissolved in ethyl acetate. The precipitated iron salts were removed by filtration 
so through Celite®, and the resulting solution was washed with water and brine, dried over anhydrous sodium sulfate and 
concentrated. Column chromatography on silica gel (elution: 10-30% ethyl acetate/benzene) furnished 2.95 g of 1 -12'- 
aminobiphenyl-4-yl)methyn-2-butyl-4-chloro-5-methoxymethylimidazole: NMR (200 MHz. CDCI 3 ): 8 7.43 (d. 2H); 7.19- 
7.04 (m. 4H); 6.80 (m. 2H); 5.19 (s. 2H); 4.33 (s. 2H); 3.70 (br s. 1H); 3.28 (s, 3H); 2.59 (t. 2H); 1.67 (quint.. 2H); 1.34 
(sext, 2H); 0.87 (t. 3H). 

55 

PART B: Preparation of 1-r2'-Triftuorometh a nesufonaiTtidobiDh^ 
dazole 

To a solution of 2.95 g of l-((2'-aminobiphenyl-4-yl)methyn-2-butyl-4-chloro-5-methoxyinetnylirnidaz and 1.07 
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mL of triethylamine in 30 mL of methylene chloride at -78° was added 2.59 mL of trif iuoromethanesulfonic anhydride 
dropwise at such rate that the reaction temperature remains below -50°. Following the addition, the reaction mixture 
was allowed to warm slowly to 25°. At the point the mixture was poured into dilute aqueous acetic acid. The resulting 
suspension was stirred vigorously for several minutes and then extracted with methylene chloride. The combined 
organic phases were washed with water and brine, dried over anhydrous sodium sulfate, filtered and concentrated. Col- 
umn chromatography on silica gel (eiution: 20-50% ethyl acetate/benzene) afforded 0.80 g of 1-[(2'-trifluoromethanesul- 
fonarnidobipheny1-4-yl)meth^ m.p. 148-150°; NMR (200 MHz, CDCI3): 8 

7.60 (d. 1 H); 7.44-7.27 (m, 5H); 7.07 (d, 2H); 5.20 (S. 2H); 4.29 (s, 2H); 3.27 (s, 3H); 2.57 (t, 2H); 1 .65 (quint.. 2H); 1 .35 
(sext., 2H); 0.88 (t 3H). 

Examples 142 to 147 can or could be prepared by the procedures described in Example 141 using the appropriate 
starting material. 
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Table 8 
E 7 



jfol R 7 t 8 E 13 VP CO 

» HS0 2 CF 3 



142 n-butyl B CHjOCBg 4 



zs NHso 2 cr 3 



143 n-bexyl CI CHjOCBg 4 



144 n-butyl CI CBjOB 4 



NHSOjCfj 



171-172 



145 FCHgCBjCHgCBj- 



Cl CH A 0H 4 



148 H0 2 CCH 2 CH 2 CH 2 CH 2 - CI CH 2 0H 4 



w 147 CH 3 0 2 CCH 2 CH 2 - CI CBjOB « 



NHSO.CF, 

o 

NHSO.Cr, 

O 

NHSO-CF, 

o 
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PART A: Preparation of 2-ButvM^2^carbo m ethoxvbioh^ * HC» SflU 

s 2-ButyM -[(2'K»rbomethoxybiphenyl^-y1)mefr^ • HCI salt was prepared from 

2-butyl-1-[(2'^rbomethaxybiph^ using the procedure of Example 

1, Part B; m.p. 156.0-161.0°. NMR (200 MHz CDCI3) 8 7.90 (d, 1H, 7Hz); 7.56 (t, 1H, J= 7Hz); 7.45 (t, 1H t J- 7Hz); 
7.43-7.26 (m, 3H); 7.12 (d, 2H, J= 8H2); 5.47 (s. 2H); 4.48 (s. 2H); 3.70 (s. 3H); 3.14 (t. 2H, J= 7Hz; 1.80 (t of t. 2H, J= 
7,7Hz); 1.44 (t of q, 2H, J= 7,7Hz); 0.92 (t, 3H, J= 7Hz). Anal. Calod. for CzaHa^NgOa • HCI: C, 59.05; H, 5.39; N. 

to 5.99. Found: C, 58.80; H, 5.48; N, 5.69. Mass Calcd. for Cas^Cfe^: 430.1215. Found 430.1215. 

PART B: Preoaration of 5-Azidometrw1-2-n -Putvl-1 4f2'-cajbo m ethoxvbiphen^ 

2-Butyl-1-[(2'-carbomethoxybiphen^ HCI salt (3.31 g. 7.67 mmol, 

15 1 eq), sodium azide (1 .50 g, 23.0 mmol, 3 eq) and DMSO (100 mL) were mixed and stirred overnight Water was then 
added (500 mL) and the aqueous extracted with ethyl acetate (3 x 300 mL). The organic layers were dried (MgSO^ and 
concentrated to yield 3.48 g of product as an oil. NMR (200 MHz, CDCI 3 ) 8 7.85 (d, 1 H, J« 7Hz); 7.54 (t, 1 H, J« 7Hz); 
7.40 (t, 1H, J= 7Hz); 7.28 (d. 2H, J= 8Hz); 7.00 (d. 2H, J= 8Hz); 5.20 (s, 2H); 4.23 (s. 2H); 3.67 (s, 3H); 2.63 (t. 2H. J« 
7Hz); 1.73 (t of t, 2H, J= 7,7Hz); 1.39 (t of q, 2H. J= 7,7Hz); 0.91 (t, 3H, J= 7Hz). Mass Calcd. for CsaH^aNsOa: 
20 438.1697. Found: 438.1669. 

PART C: Preparation of 5-Aminometriyl-24xjtvM^ 

5-Azidomethyl-2-butyM-[^ P- 48 0) was hydrogenated at 1 

25 atm in methanol (100 mL) over 10% palladium/carbon (0.5 g). After 1 hour, the mixture wasfiltered through Celite® and 
the solvent removed in vacuo to give product (2.80 g) as an oil. NMR (200 MHz, CDCI3) 6 7.84 (d. 1 H, J= 7Hz); 7.52 (t. 
1H, J= 7Hz); 7.40 (t. 1H. J= 7Hz); 7.30 (d, 1H, J= 7Hz); 7.26 (d, 2H, J= 8Hz); 7.02 (d, 2H, J* 8Hz); 5.27 (s, 2H); 3.74 
(s. 2H); 3.65 (s, 3H); 2.60 (t. 2H. J* 7Hz); 1.67 (t of t, 2H, J« 7.7Hz); 1.36 (t of q, 2H, J= 7,7Hz); 0.86 (t 3H, J= 7Hz). 
Anal. Calcd. for C23H26CIN3O2 • (DMSO) 0 . 5 : C. 63.91 ; H, 6.48; N, 9.32. Found: C, 63.78; H, 6.30; N, 9.1 4. 

30 

PART D: Preparation of 5-AminometrNl-2^irtyl-1-[(2'-carpo ^ 

5-Aminomemyl-2-butyl-1-[(2^ (1.64 g. 3.98 mmol, 1 eq). 

0.5N KOH in methanol (1 1 .96 mL, 5.98 mmol, 1 .5 eq), water (1 .0 mL) and methanol (20 mL) were mixed and ref luxed 
35 under N 2 overnight. The solution was then brought to neutrality with 1 N HCI and the solvents removed in YjacuQ. The 
residue was then taken up in DMF and the salts filtered off. The DMF was then removed in vacuo to yield 1 .76 g of a 
glass. NMR (200 MHz, DMSOd 6 ) 8 7.50 (d, 1H, J= 7Hz); 7.40-7.18 (m, 5H); 6.92 (d. 2H. J= 8Hz); 6.50 (bm, 3H); 5.26 
(S, 2H); 3.60 (s, 2H); 2.55 (t, 2H. J= 7Hz); 1 .51 (t of t. 2H, J= 7,7Hz); 1 .27 (t Of q, 2H, J= 7,7Hz); 0.81 (t. 3H, J= 7Hz). 

40 PART E: Preparation of 2-BiiM-1-f/2^cart»xybiohen^ 

2-Butyl-1-[(2'-carboxybipher^^ was prepared from 

5-aminomethyl-2-n^yl-1-[(2'-carboxybiphen^-4-yl)methy0 using ethyl chloroformate and the 

Schotten-Baumann procedure described in Example 209. Part B: m.p. 144.0-147.0°. NMR (200 MHz, DMSO-d 6 ) 8 
45 12.74 (s, 1H); 7.73 (d, 1H, J* 7Hz); 7.63-7.27 (m, 5H); 7.03 (d. 2H. J= 10Hz); 5.27 (s. 2H); 4.60 (bd, 2H, J= 7Hz); 3.90 
(q 2H, J* 7Hz); 3.34 (s, 2H); 2.47 (t, 2H, J« 7Hz); 1 .38 (t of t, 2H, J. 7,7Hz); 1 .24 (t of q, 2H. Jo 7,7Hz); 1 .06 (t. 3H, J- 
7Hz); 0.78 (t, 3H, J=7Hz). Anal. Calod. for C25H28CIN3O4 • (H 2 O) 0 .33: C. 63.17; H, 6.06; N. 8.83. Found: C. 63,30; H, 
6.35; N, 8.44. 

Examples 149-159 in Table 9 were prepared or could be prepared using the appropriate chloroformate by the pro- 
50 cedure described in Example 148, Parts D and E (the order of which may be interchanged by one skilled in the art) i.e., 
starting with the amino ester from Part C. reacting it with a chloroformate under Schotten-Baumann type conditions fol- 
lowed by hydrolyzing the ester if necessary. 
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Table 9 






Ex. 
No. 






R 


si! 


MPCC) 




140 


n-butyl 


Cl 


°6 H 6 


co 2 e 


108.0-20O.O 


20 


150 


n-butyl 


CI 


CB 3 


co 2 e 


151.0-156.0 




151 


n-butyl 


Cl 


CH 2 CH 2 CB 3 


co 2 b 


115.5-117.0 




152 


n-butyl 


Cl 


ch 2 (ch 3 ) 2 


co 2 h 


135.5-138.0 


25 


153 


n-butyl 


Cl 




C0 2 H 


123.0-125.0 




154 


n-butyl 


Cl 


l-»da»antyl 


C0 2 H 


170.0-172.0 




155 


n-propyl 


Cl 


CH 3 


C0 2 H 





30 



156 n-butyl Cl CH 3 



B 



202.0-204.5 



35 



40 



168 n-propyl Cl CH 3 



157 n-butyl Cl (CH^CBg 

H 



H 



45 



160 n-propyl B CH 2 CB 3 

H 



50 



Examples 160-164 in Table 10 were prepared or could be prepared from 2-n-butyl-1 -[(2'-cartomethoxybiphenyl-' 
55 yl)methyfl-5-chloro-4-(hydroxymethyf)imida2ole using the procedures in Example 148. 
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Table 10 




Bx. 
No. 

160 


si 

n-butyl 


Cl 


R 

CH 3 


COOB 


200-205 


161 


n-butyl 


Cl 


CB 2 CH 3 


COOH 




162 


n-butyl 


Cl 


CHjCBjCHj 


COOB 


166.5-168.5 


163 
164 


n-butyl 
n-butyl 


Cl 
Cl 


Ci 2 Ci 2 CH 2 CH 3 
Ci(CB 3 ) 2 


COOB 
COOB 





Examp'e 165 

35 PART A; PianaiirtgfMrtg-n-Bi^ 
nomethvnimidazole 

5-Aminomethyl-2-butyl-l-[^^ 1 eq)and 1- 

naphthyl isocyanate (0.35 mL, 2.4 mmol, 1 eq), were mixed and stirred in chloroform at room temperature for 3 days. 
40 The solvent was removed in vacua and the residue was purified by flash chromatography over silica gel in 1:1 hex- 
ane/ethyl acetate to yield 770 mg of a white glass. NMR (200 MHz, CDCI 3 ) 6 7.83 (d. 3H, J= 6Hz); 7.67 (d, 1 H, J= 6Hz); 
7.56-7.18 (m, 9H); 6.97 (d. 2H, J= 7Hz); 6.74 (s. 1 H); 5.27 (s, 2H); 4.74 (s. 1H); 4.39 (d, 2H, J= 7Hz); 3.58 (S. 3H); 2.60 
(t, 2H. J= 7Hz); 1.43-1.21 (m, 4H); 0.85 (t. 3H, J» 7Hz). 

45 PART R* p^nitInnofg^Butrt-14^^ 
n^mflthvl^midazole 

The title compound was prepared from 2-n-butyl-1-[(2'-<»rbom^ 
aminocart)onylaminomethyl)imidazole by the hydrolysis procedure described in Example 148, Part D. Work-up yielded 
so 380 mg of white crystalline solid; m.p. 169-175°. NMR (200 MHz, DMSCWe) 6 8.45 (s, 1H); 8.05-7.03 (m, 15H); 6.97 
(s 1HV 5 34 (s, 2H); 4.30 (d, 2H, J* 5Hz); 2.52 (t. 2H, J. 7Hz); 1.48 (t of t, 2H. J= 7.7Hz); 1 .21 (t of q, 2H, J= 7,7Hz); 
0 85 (UK J. 7Hz). Anal. Calcd. for C33H 3 iCIN 4 0 3 • (H 2 O) 0 5 : C, 68.77; H. 5.60; N, 9.70. Found: C. 68.88; H. 5.67; N, 



9.70. 



Examples 166-172 in Table 1 1 were prepared or could be prepared using the appropriate isocyanate by the proce- 
ss dure described in Example 1 65. 
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10 



15 




20 


Ex. 
No. 

166 


n-Bu 


Cl 


R 

CH 3 


£1 

C0 2 H 


MP CO 
187-193 




167 


n-Bu 


CI 


CH 2 CH 3 


COjjH 




25 


168 


n-Bu 


Cl 


CH 2 CH 2 CH 3 


CO B 






160 


n-Bu 


Cl 


CH 2 CH 2 CH 2 CH 3 


C0 2 H 




30 


170 


n-Bu 


Cl 


CH(CH 3 ) 2 


CO H 






171 


n-Bu 


Cl 




irti 


163-166 


35 


172 


n-Bu 


Cl 


l-ada*antyl 







40 



Example 173 

p rfrfl rnH n n, g-n-ftrtvi^loro - s-mptho^methvl-l .r(2'-ffletrazol-5-yl)pminPCa^ny^^ 

2-n.Bi/tyl-1-[(2'-ca/DO^ (10 0) was <f ~™ e ** * 

the corresponding acid chloride and then coupled to 5-aminotetrazole by the procedure n Example ^Jf?**™ 
0.87 g of a yellow glass. Flash chromatography in 100% ethyl acetate over silica S^elded 77.1 mg ot a whrte sol d. 
m.p. ?69-1^. NMR (200 MHz. CDCI 3 . DMSO-de) 6 12.0 (br s, 1H); 7.73-7.30 (m, 6H); 7.0 0 2H f 
so 2H)« 4.23 (S. 2H); 2.55 (t. 2H. J- 7Hz) 1 .63 (t ol t. 2H, J= 7,7Hz); 1 .31 (t of q. 2H, J- 7,7Hz); 0.84 (t, 3H. J= 7Hz). Anal. 
Calcd. for Cj^CINyOa • (H 2 0) 2 : C. 55.87; H, 5.86. Found: C. 56.01 ; H. 6.01 

Example 174 

55 part A: Preparat i on rrf g . n .Bu1v1-4^hl 0 ro.14(2^mv d r^YmpM 

2Hi-Butyl-1-[2'H^rr^oxybiphenyl-4-yl)methyn4-chloro-5-(methoxymethy0im < 5 - 62 ^ 
was dissolved in THF (50 mL) and to it was slowly added a 1 M lithium aluminum hydride solution in THF (3*5 mU 39 
mmol 3 eq). The resultant mixture was refluxed under N 2 for 2 hours and worked up accord.ng to Fieser and F.eser. 
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V.1 , p. 584 (Steinhardt procedure) to yield 4.68 g of a light yellow oil which slowly crystallized. NMR (200 MHz, CDCJ 3 ) 
6 7^57 (bd. 1H, J* 7Hz); 7.47-7.20 (m. 5H); 7.03 (d. 2H, J= 9Hz); 5.18 (s, 2H); 4.58 (s, 2H); 4.32 (s, 2H); 3.28 (s. 3H); 
2.60 (t, 2H, J= 7Hz); 1.67 (t of t 2H, J= 7.7Hz); 1.35 (t of q. 2H, J= 7,7Hz); 0.86 (t. 3H, J= 7Hz). Anal. Calcd. for 
C23H27CIN2O2: C. 69.25; H, 6.82; Ci, 8.89. Found: C. 69.42; H. 6.87; CI, 8.65. 

5 

PART B: Preparation of 2-n-Butvl-4-chloro-14(2^<ranom 

2-n-Butyl-4-chloro-1-[(2'-(hydrcKym ( 4 -68 g) was converted 

to the title cyanomethyl compound by the procedure described in Example 1 . Part B. Work up yielded 5.20 g of a brown 
to oil which was further reacted with purification. NMR (200 MHz, CDd 3 ) 8 7.54 (m, 1H); 7.40 (m, 2H)); 7.28 (m, 3H); 7.08 
(d, 2H, J= 10Hz); 5.23 (s. 2H); 4.33 (s. 2H); 3.63 (s, 2H); 3.30 (s, 3H); 2.60 (t, 2H, J- 7Hz); 1 .70 (t of t. 2H, J- 7.7Hz); 
1 .37 (t of q, 2H, J= 7,7Hz); 0.90 (t, 3H, J= 7Hz). Mass Calcd. for C^H^CINaO: 407.1 764. Found: 407.1778. 

PART C: Preparation of 2-n-ButYM-ch l ftr<^-me1ho^ 

15 

2-n-Buty1-4-chloro-1-[(2'-(cyanome^ (5.20 g) was converted 

to the above tetrazole in 2 days using the procedure of Example 90, Part C. Work-up and flash chromatography over 
silica gel eluting with a gradient solvent system of 1:1 hexane/ethyl acetate to 1 :1 ethyl acetate/isopropanol yielded 3. 1 3 
g of a light yellow solid; m.p. 149.0-152.5°. NMR (200 MHz, CDCI3) 8 7.37-7.15 (m, 6H); 6.96 (d. 2H, J= 9Hz); 5.18 (s. 
20 2H); 4.30 (s, 2H); 4.24 (s, 2H); 3.27 (s, 3H); 2.57 (t. 2H, J= 7Hz); 1 .56 (t of t, 2H, J= 7,7Hz); 1 .28 (t of q, 2H, J= 7.7Hz); 
0.77 (t. 3H, J= 7Hz). Anal. Calcd. for C 24 H 27 CIN 6 0: C, 63.97, H, 6.03; CI, 7.86. Found: C, 63.79; H, 6.04; CI. 7.70. 

Example 175 

25 Preparation of 2-n-ButvM-rr2M(»ro Q x^ * rtCVflghex- 

ylamine salt 

2-n-Butyl-4-chloro-1-[(2'-(cyanome^ ( 2 60 9) and a 1:1 mix- 

ture of concentrated aqueous HCI and glacial acetic acid (50 mL) were mixed together and then refluxed for 6 hours. 

30 The solvents were removed in vacuo and water (200 mL) was added to the residue. The pH was adjusted to 3 with con- 
centrated NH 4 OH and this aqueous mixture was extracted with ethyl acetate (3 x 200 mL). The organic layers were 
combined, dried (MgS0 4 ) and the solvent removed in vacuo to yield an oil. Subsequent flash chromatography in 60:40 
ethyl acetate/hexane to 100% isopropanol yielded 1 .07 g of a glass. This product was dissolved in acetone and dicy- 
clohexylamine was added (1 eq). A gum precipitated which was redissolved with more acetone (total of 75 mL) and 

35 heat. Upon cooling, solid precipitate was obtained (291 mg); m.p. 135.0-137.0. NMR shows -OCH 3 to be missing. NMR 
(200 MHz, CDCI3) 8 7.43-7.13 (m, 6H); 6.95 (d, 2H. J= 8Hz); 5.20 (s, 2H) 4.46 (s. 2H); 3.45 (s. 2H); 2.76 (m. 2H); 2.60 
(t, 2H, J= 7Hz); 2.00-1.03 (m, 24H); 0.87 (t, 3H, J= 7Hz). Mass Calcd. for C23H25CIN2O3: 412.1554. Found: 412.1544. 

Exqmple 17$ 

40 

PART A: Preparation of 2-n-Butvl-4-chlor p -1-K2^m^ 

2-n-Butyl-1-[(2'-cartx>methaxy^^ ( 200 9. 47 mm0, « 1 

hydrazine (1.5 mL. 46.8 mmol, 10 eq) and methanol (30 mL) were mixed together and then refluxed for 3 days after 

45 which 1 .5 mL more of hydrazine was added and the reaction refluxed for another day. More hydrazine (1 .5 mL) was 
again added and the reaction was refluxed for an additional day. The reaction was worked up by first removing the 
hydrazine and methanol iQ yasua following by taking up the residue in ethyl acetate (200 mL) and washing it with water 
(3 x 100 mL). The organic layer was dried (MgS0 4 ) and the solvent removed in yggyip to yield 1 .37 g of a white glass, 
NMR (CDCI3 200 MHz,) 8 7.67-7.31 (m, 4H); 7.40 (d, 2H, J= 9Hz); 7.03 (d. 2H. J= 9Hz); 7.56 (bs, 1H); 5.17 (s, 2H); 

so 4.27 (s, 2H); 3.25 (s, 3H); 2.57 (t. 2H, J= 7Hz); 1 .70 (t of t, 2H, 7,7Hz); 1 .34 (t of q, 2H), Jo 7,7Hz); 0.86 (t. 3H, J- 7Hz). 
Anal. Calcd. for C^H^CIN^: C. 64.70; H, 6.37; N, 13.12. Found: C. 64.47; H, 6.35; N, 12.85. 

PART B: Preparation of 2-n-Butvl-4-<frtoro-5-me1hoxv^ 
ytJmathYqimig'gzQle 

55 

A solution of trrflic anhydride (0.42 mL, 2.5 mmol. 1 .5 eq) in methylene chloride (2 mL) was slowly dripped into a 
stirred solution at -78°C of 2-n-butyl-4«c*lcxo-H(2'-(hydra^^ (° 71 
g, 1.7 mmol. 1.0 eq) and triethylamine (0.35 mL, 2.5 mmol, 1.5 eq) in methylene chloride (5 mL). The solution was 
stirred at -78°C for 1 hour and then allowed to warm to room temperature. After 2 hours at room temperature, water (100 
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mL) was added, the pH adjusted to 5 and the aqueous layer extracted with ethyl acetate (3 x 100 mL). The organic lay- 
ers were dried (MgS0 4 ). the solvent removed in yjacua and the residue flash chromatographed over silica gel beginning 
in 1 :1 hexane/ethyl acetate and finishing in 100% ethyl acetate to yield 380 mg of a light yellow glass. NMR (200 MHz, 
CDCIg) 8 7.82-7.15 (m, 8H); 6.94 (d. 2H, J- 8Hz); 5.13 (s t 2H); 4.25 (s, 2H); 3.17 (s. 3H); 2.53 (t. 2H, J* 7Hz); 1.69 (t 
5 of t, 2H, J« 7,7Hz); 1.27 (t of q, 2H, J» 7,7Hz); 0.81 (t, 3H, J= 7Hz). Fast Atom Bombardment Mass Spectrum: Mass 
Calcd. for C24H26CiF 3 N404S: 559.15. Found: 559.12. 

Example 177 

10 PART A: Preparation of 4^-Me triylhiphenv1-2-carboxaldehvde 

Methyl 4'-methylbiphenyl-2-carboxylate (20.00 g, 88 mmol. 1 eq) was dissolved in dry toluene (250 mL) and cooled 
to -78°: Diisobutylaluminum hydride (1 .0 M in toluene, 220.0 mL, 220 mmol, 2.2 eq) was then dripped in slowly over 25 
minutes keeping the terrperature under -70°. When the addition was complete, the mixture was stirred at -73* for 15 
minutes and then methanol (10 mL) was added cautiously. When gas evolution was complete, the mixture was poured 
into a solution of Rochelle salt (100 mL of saturated solution plus 600 mL water). The mixture was stirred or shaken until 
an attractable solution was obtained. The layers were separated and the aqueous layer extracted with ether (2 x 200 
m^ The organic layers were combined, dried (MgS0 4 ) and the solvent removed in yawo to yield 16.7 g of a light yel- 
low oil. NMR (200 MHz, CDCI 3 ) 8 7.56-7.16 (m. 8H); 4.59 (s. 2H); 2.40 (s. 3H); 1 .74 (s. 1 H). This oil (16.7 g, 84 mmol. 

1 eq) was subsequently oxidized by dissolving in methylene chloride (100 mL) and stirring with manganese dioxide 
(7.34 g, 84 mmol. 1 eq). After stirring for one day at room temperature, more manganese dioxide (14.68 g, 168 mmol. 

2 eq) was added. The next day, 1 4.68 g more of manganese dioxide was again added. After another day of stirring, the 
reaction was filtered through Celite® and the filtrate evaporated to an oil. The oil was chromatographed in 9:1 hex- 
ane/ethyl acetate over silica gel to yield 13.4 g of a light yellow opaque oil. The above oxidation can also be performed 

25 using pyridinium chlorochromate. NMR (CDCI 3 , 200 MHz) 8 9.98 (s, 1H); 8.01 (d, 1H. J= 7Hz); 7.64 (t, 1H, J= 7Hz); 
7.53-7.38 (m, 2H); 7.28-7.17 (m, 4H); 2.43 (s. 3H). Mass Calcd. for C 14 H l2 0: 196.0888. Found: 196.0881 

PART B- Preparation of ^-Methyl-2- rg-nHroethen-1-vl)biphenvl 

30 4'-MethyIbipherTyl-2-carboxaldehyde (13.21 g, 67.3 mmol (1.0 eq), nitromethane (4.74 mL. 87.5 mmol. 1.3 eq). 
ammonium acetate (2.07 g, 26.0 mmol, 0.4 eq) and glacial acetic acid (30 mL) were mixed and ref luxed for 2 days, at 
which time more nitromethane (4.74 mL) and ammonium acetate (2.07 g) were added and the reaction was refluxed for 
an additional 5 hours. The reaction mixture was poured into ice water (300 mL) and extracted with ethyl acetate (300 
mL) The ethyl acetate layer was washed with water (3 x 200 mL), the organic layer dried (MgS0 4 ). the solvent removed 

35 in yacua and the residue chromatographed in 1:1 hexane/toluene to yield 1 1 .22 g of a light yellow oil which crystallized. 
The product was recrystallized from methylcyclohexane to yield 8.47 g of yellow crystals; m.p. 64.0-65.0°. NMR (200 
MHz CDCI 3 ) 8 8.04 (d. 1H. J= 13Hz); 7.69 (d. 1H. J= 9Hz) 7.59-7.37 (m. 4H); 7.50 (d, 1H, J= 13 Hz); 7.27 (d, 2H, J= 
7Hz)'; 7.19 (d. 2H, J= 7Hz); 2.41 (s, 3H). Anal. Calcd. for C 15 H 13 N0 2 : C, 75.30; H, 5.48; N. 5.85. Found: C. 75.32; H, 
5.56; N, 5.58. 



15 



20 



40 



PART C: Preparation of 4'-m ethvt-2-(1 .2.3-triazol-4-vnbiphenyl 



4'-Methyl-2-(2-nitroethen-1-yl)biphenyl (6.58 g, 27.5 mmol, 1 eq), sodium azide (5.40 g, 82.3 mmol. 3 eq), and 
dimethylsulfoxide (minimum to dissolve everything) were mixed together and stirred at room temperature for 4.5 hours. 
45 Ethyl acetate (500 mL) was then added and the organic phase washed with water (3 x 400 mL). The organic layer was 
dried (MgS0 4 ) and the solvent removed in vacua to yield 6.54 g of an orange glass. Chromatography in 75.25 hex- 
ane/ethyl acetate yielded 2.87 g of of a yellow glass. NMR (200 MHz, CDCI 3 ) 8 7.83 (m. 1H); 7.51-7.32 (m, 3H); 7.18 
(d, 2H, J= 8Hz); 7.13 (d. 2H, J= 8Hz); 7.03 (s. 1H); 2.38 (s. 3H). Mass Calcd. for d 5H13N3: 235. 1110. Found: 235.1 111. 

so PART D: Preparation of 4'-Methvl-2^N-(friphe nvlm^ 

4'-Methyl-2-(1,2.3-triazol-4-yl)biphenyl (2.61 g, 11 mmol, 1.0 eq). triethylamine (1.69 mL. 12 mmol, 1 eq). tritylbro- 
mide (3.88 g. 12 mmol, 1 eq) and methylene chloride (30 mL) were mixed and stirred at 0°C and then allowed to warm 
to room temperature. After 1 hour, ethyl acetate was added (200 mL) and the organic phase was washed with water (3 
55 x 200 mL). The organic layer was dried (MgS0 4 ) and the solvent removed in vaeus to yield 5.1 5 g of a yellow solid. This 
product was recrystallized from methylcyclohexane to give 3.26 g of off-white crystals; m.p. 181.0-182.5°. NMR (200 
MHz. CDCI3) 8 8.18 (d, 1H, J- 7Hz); 7.50-7.16 (m, 12H); 7.05-6.89 (m. 10 Hz); 6.47 (s. 1H); 2.54 (s. 3H). Anal. Calcd. 
for (44H27N3: C. 85.50; H, 5.70; N. 8.80. Found: C. 86.60; H, 5.80; N. 8.94. 
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PART E: Preparation of 2-n-Birtvl ^ hinrrvS-hvdroxvmethvl-l -rf2^fN-ftriDherTvtmethy1)-1 .2.3-tri wl-4-vnbiphenyl-4- 
vttmetrivnimidazole 

4'-Methyl-2-(N-(triphenylmeth^ (3.14 g, 6.57 mmoles) was brominated in the beruytic 

position by the procedure in Example 85, Part B, using benzoyiperoxide instead of AIBN as radical initiator. Filtration of 
succinimide and evaporation yielded 4.45 g of a crude oil which was used as is. NMR (200 MHz, CDd 3 ) 8 CH 2 Br, 4.41 . 
This bromide (4.33 g, approx. 7.8 mmol, 1 eq) was alkylated onto 2^-butyM^oro-5-(riydroxymethyl)imidazole by the 
procedure described in Example 1, Part A. Flash chromatography in 7525 hexane/ethyl acetate over silica gel yielded 
a yellow solid (0.67 g) which was recrystallized from carbon tetrachloride to yield 447 mg of white crystals; m.p. 173.0- 
176.5°. NMR (CDCI3, 200 MHz) 8 8.03 (d, 1H ( J= 9Hz); 7.51-7.14 (m, 14H); 6.98 (m, 6H); 6.86 (d, 2H, J. 9Hz); 6.63 (s, 
1H); 5.15 (s, 2H); 4.33 (s. 2H); 2.53 (t 2H, J. 7Hz); 1.15 (t of t, 2H. J- 7,7Hz); 1.32 (t of q, 2H, J- 7.7Hz); 0.87 (t 3H. 
J= 7Hz). Mass Calcd. for C42H38CIN50: 663.2765. Found: 663.2762. 

PART F: Preparation of 2-n-Butyl^^lor(v 5 >hYdroxvmeth^ 

2^-Butyl-4-chloro-5-hydoxymethyl-1 -[(2SN-(triphenylmethyl)triazol-^ (408 mg. 

0.6 mmol, 1 eq), 1 ,4-dioxane (5 mL), water (1 mL) and 4.0 N HCI in dioxane (0.46 mL, 1 .8 mmol, 3 eq) were mixed and 
stirred at room temperature. After 2 hours, water was added (200 mL), and the aqueous layer extracted with ethyl ace- 
tate (3 x 200 mL). "The organic layers were dried (MgS0 4 ) and the solvent removed in YflttJP to yield 260 mg of an off- 
white glass. Flash chromatography of the product in 100% ethyl acetate over silica gel yielded 140 mg of a white glass. 
NMR (200 MHz, CDCI 3 ) 8 7.82 (m, 1 H); 7.50-7.25 (m, 3H); 7.17 (d, 2H, J» 9Hz); 6.98 (d, 2H. J- 9Hz); 6.95 (s, 1H); 5.23 
(s. 2H); 4.52 (s. 2H); 2.58 (t. 2H, J* 7Hz); 1.63 (t of t. 2H, J= 7,7Hz); 1.30 (t of q, 2H, J= 7,7Hz); 0.82 (t 3H. J- 7Hz). 
Mass Calcd. for C23H24CIN50: 421.1669. Found: 421.1670. 

Pimples 178 and 179 

PART A: Preparation of Ethvl 3 -f4-methvlphenvlV3-oxo-2-(allvnprOPanoate 

Ethyl 3-(4-methylphenyl)-3-oxopropanoate (prepared as desaibed in W. Wierenga and H. I. Skulnick, iLQlO. 
Chem. (1979), 44, 310) (63.66 g. 309 mmol, 1 eq) was added to a freshly prepared sodium ethoxide solution (Na. 7.43 
g, 323 mmol, 1 .05 eq; EtOH, 250 mL). The ethanol was removed in vacuo and the residue was dissolved in DMF (250 
mL). Allyl bromide (29.3 mU 338 mmol, 1.1 eq) followed by sodium iodide (4.56 g. 304 mmol, 1 eq) were then added 
and the contents stirred overnight at room temperature. The DMF was removed in VfiWQ, water (250 mL) was added 
and the aqueous layer extracted with ethyl acetate (3 x 200 mL). The organic layers were dried (MgS0 4 ) and the solvent 
removed in vacilQ to yield 74.21 g of an amber oil. NMR (200 MHz, CDCI3) 8 7.81 (d. 2H, J« 10Hz); 7.30 (d. 2H, J- 10 
Hz); 5.96-5.72 (m, 1 H); 5.21 -5.00 (m, 2H) 4.41 (t, 1 H, J- 7Hz); 4.16 (q. 2H, J= 7Hz); 2.78 (t. 2H. J- 7Hz); 2.42 (s, 3H); 
1.18 (t, 3H, J= 7Hz). Anal. Calcd. for C l5 H 18 0 3 : C, 73.15; H, 7.37. Found: C, 73.10; H, 7.38. 

PART B: Preparation of 3-Carboethoxv-4-(4-methvlphenyl)-4-(oxo)bgtan al 

Ethyl 3-(4-methylphenyl)-3-oxo-2-(allyl)propanoate (74.21 g. 301 mmol. 1.0 eq). osmium tetroxide (100 mg. cat.), 
sodium metaperiodate (1 41 .8 g. 663 mmol. 2.2 eq), ether (500 mL) and water (1 L) were mixed and stirred at room tem- 
perature. After 24 hours, an additional 1 10 mg of Os0 4 was added and after another 24 hours, 200 mg more of Os0 4 
was added together with sodium metaperiodate (190 g, 888 mmol, 3.0 eq). After 4 days, the layers were separated and 
the ether layer washed with aqueous sodium bisulfite (1 x 500 mL) followed by brine (1 x 300 mL). The ether layer was 
dried (MgSO*) and the solvent removed in mm to yield 64.99 g of a dark brown oil. This oil was flash chromato- 
graphed over silica gel in 4:1 hexane/ethyl acetate to yield 37.5 g of an amber oil. NMR (200 MHz, CDCI 3 ) 8 9.79 (s, 
1H); 7.93 (d. 2H, J= 9Hz); 7.27 (d, 2H, J= 9Hz); 4.87 (t, 1H, J= 7Hz); 4.13 (q, 2H, J= 7Hz); 3.37-3.08 (AB multiple! 2H); 
2.40 (s, 3H); 1.14 (t, 3H, J* 7Hz). Anal. Calcd. for C 14 H 16 0 4 : C, 67.73; H. 6.50. Found: C. 67.53; H, 6.54. 

PART C: Prepa ration of 3-Carboethoxv-2-(4-methvtPhenvnfuran 

Ethyl 3-Carboethoxy-4-(4-methytphenyl)^-(oxo)butanal (10.00 g), trifluoroacetic anhydride (50 mL) and trifluoro- 
acetic acid (2 drops) were mixed and stirred at 0° over ice and allowed to warm to room temperature. After 3 hours, 
more trifluoroacetic anhydride (50 mL) together with trifluoroacetic acid (2 drops) were added at room temperature. The 
next day, the solvent was removed in vacuo and the residue partitioned between 1 N NaOH (200 mL) and ethyl acetate 
(200 mL). The layers were separated and the organic layer washed with 1 N NaOH (2 x 200 mL). The organic layer was 
dried (MgS0 4 ) and the solvent removed in WW. to yield a brown oil (9.95 g) which was flash chromatographed in 99:1 
hexane/ethyl acetate to yield 2.57 g of an off-white solid; m.p. 79.0-80.5°. NMR (200 MHz, CDC! 3 ) 8 7.88 (d. 2H. J= 
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9Hz); 7.42 (d, 1H. J= 2Hz); 7.26 (d. 2H, J= 9Hz); 6.83 (d. 1H, J=2Hz); 4.34 (q. 2H, J= 7Hz); 2.40 (s. 3H); 1.34 (t, 3H, J= 
7Hz). Anal. Calcd. for C 14 H 14 03: C, 73.03; H. 6.13. Found: C, 73.52; H, 6.30. 

PART 0: Proration of 2-n-Butvl-1 -[4-f 3^rtMxvf flSQmer A) 

5 and 2-n-buM-H4~f3-cartx^ figomgf P) 

3-Cart)oethQxy-2-(4-methypheny0furan was brominated, alkylated, and saponified by the procedures described in 
Example 85, Parts, B, C, and E. 

isomer A, the faster eluting isomer, was recrystallized from acetonhrile; m.p. 158.5-160.0°. NMR (200 MHz, DMSO- 
10 de) 5 12.80 (bm, 1 H); 7.92 (d, 2H, J= 9H); 7.82 (d, 1 H, J= 2Hz); 7.17 (d, 2H, J= 9Hz); 6.84 (d, 1 H, J= 2Hz); 5.30 (s, 2H). 
5.30 (m, 1H); 4.34 (s, 2H); 2.47 (t, 2H, J* 7Hz); 1.47 (t of t, 2H t J = 7,7Hz); 1 .24 (t of q. 2H. J« 7,7Hz); 0.74 (t 3H, J = 
7Hz). Anal. Calcd. for C20H21CIN2O4: C, 61.78; H, 5.44; N. 9.12. Found: C. 61.66; H. 5.39; N, 9.09. 

Isomer B was recrystallized from nitromethane/acetonitrile; m.p. 1 18.5-120.5°. NMR (200 MHz. DMSO^) 8 12.89 
(bm 1H); 7.92 (d, 2H, J= 9Hz); 7.82 (d, 1H, J= 2Hz); 7.13 (d. 2H, J= 9Hz); 6.83 (d, 1H, J= 2Hz); 5.23 (s. 2H); 4.93 (m, 
is 1H) 4.29 (d. 2H, Jo 7Hz); 2.57 (t, 2H. J= 7Hz); 1.53 (t of t. 2H. J = 7,7Hz); 1.27 (t of q. 2H, J« 7,7Hz); 0.77 (t. 3H, J« 
7Hz). Mass Calcd. for C20H21CIN2O4: 388.1 190. Found: 388.1 171. 

Example 180 

20 PART A: Preparation of Hfc'-Carbomemoxvb to hsnvl^ 
thvl)imidazole 

To a solution of 7.50 mLof 1.6 M n-butyllithium/hexane in 50 mL of tetrahydrofuran at 0° was added dropwise 1 .50 
mL of t-butanol. To this solution was added 4.52 g of 1-[(2'K»rbomethoxybiphenyM-yl)methyl]-24)utyl^<hloro-5- 

25 hydroxymethylimidazole followed by 1 .50 ml of 2-methoxyethoxymethyl chloride. The resulting solution was stirred at 
25° for 16 hours. The mixture was diluted with diethyl ether, washed with water and brine, dried over anhydrous sodium 
sulfate, filtered and concentrated. Column chromatography afforded 3.50 g of 1-[(2'-carbomethoxybiphenyl-4- 
yl)methyn-2*utyl-4«chloro-5-{2^^ NMR ( 200 MHz > CDCI3) 8 7.83 (d, 1H); 7.52 

(t, 1H); 7.40 (t, 1H), 7.28 (m, 3H); 7.00 (d. 1H); 5.19 (s. 2H); 4.68 (s, 2H); 4.48 (s. 2H); 3.67 (m. 2H); 3.64 (s, 3H); 3.54 

30 (m. 2H); 3.37 (s, 3H); 2.58 (t, 2H); 1.67 (quint., 2H); 1.34 (sext, 2H); 0.88 (t. 3H). 

zole 

35 A solution of 3. 1 5 g of 1 -[(2'<art>omethoxybiphenyl-4-yl)^^^ 

thyl)imidazole and 2.77 g of potassium methanethiolate in 1 25 mL of dimethylformamide was stirred at 1 25° for 4 hours. 
After cooling the solvent was removed in vacuo, and the residue was dissolved in water. The resulting aqueous solution 
was washed with diethyl ether, adjusted to pH 3 employing 10% hydrochloric acid, and extracted with methylene chlo- 
ride. The combined organic layers were washed with brine, dried over anhydrous sodium sulfate, filtered, and concen- 

40 trated. The crude product was recrystallized from chlorobutane to afford 2.45 g of 1 -[(2'-carboxybiphenyl-4-yl)methyl]- 
2-butyl-4-ch!oro-5-(2-methoxy^ NMR (200 MHz, CDCI 3 ) 8 7.95 (d, 1H); 7.57 (t. 1H); 

7.46 (t, 1 H); 7.38 (m. 3H); 7.05 (d. 2H); 5.22 (s, 2H); 4.64 (s. 2H); 4.48 (s, 2H); 3.58 (m, 4H); 3.40 (S. 3H); 2.54 (t, 2H); 
1.60 (quint., 2H); 1.32 (sext.. 2H); 0.84 (t, 3H). 

45 PART C: Preparation of l-ftt'^ethoxvaminoca rhpr^^ 
nwmgthvnimidazole 

A solution of 0.24 ml of oxalyl chloride in 5 mL of chloroform was added dropwise to a solution of 1 mL of dimeth- 
ylformamide in 4 mL of chloroform at -20°. After this solution had been stirred at -20° for 20 minutes. 0.28 mL of N-meth- 

50 ylmorpholine was added followed by 1.21 g of H(2'-cartx>xybiphenyl-4-y0methy0-2-butyl-4-chIoro-5-(2- 
methoxyethoxymethoxymethyl)imidazole. After another 20 minutes at -20°. 0.55 ml of N-methylmorpholine and 1 .35 mL 
of methoxylamine were added to the mixture. The reaction mixture was warmed slowly to 25°. stirred at 25° for 4 hours, 
and finally refluxed for 40 hours. After cooling me mixture was diluted with ethyl acetate. The resulting solution was 
washed with 10% hydrochloric acid, water, 10% sodium bicarbonate solution and brine. Finally the solution was dried 

55 over anhydrous sodium sulfate, filtered, and concentrated in yagug. Column chromatography (elution: methanol/chloro- 
form) furnished 0 21 g of H(2'-methoxyaminocarbonyib^ 

oxymethy])imidazole. NMR (200 MHz. CDCI3) 8 7.85 (s, 1H); 7.63 (d. 1H); 7.53-7.33 (m, 5H); 7.05 (d. 2H); 5.20 (s. 2H); 
4 67 (s, 2H); 4.47 (s. 2H); 3.63 (m, 5H); 3.55 (m. 2H); 3.36 (6. 3H); 2.56 (t. 2H); 1.67 (m. 2H); 1 .32 (m, 2H); 0.87 (t. 3H). 
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PART n- Preparation of M(2'-MAthn^minoca rt »nvlbiDhe^^ 

A solution of 0.20 g of l-t(2'-methoxyaminocartonylWphenyM^ 
yethoxymethoxymetriy1)imidazole in 60 ml of 1 .5 M aqueous tetraf luoroboric acid/acetonilrile was 6tirred for 20 hours at 
25°. The reaction mixture was poured into dilute sodium bicarbonate solution, and the resulting mixture was extracted 
with diethyl ether. The combined organic phases were washed with brine, dried over anhydrous sodium sulfate, filtered, 
and concentrated. Column chromatography (elution: methanol/chloroform) provided 0. 1 1 g of 1 -J(2'-methoxyaminocar- 
boriylbipheriyM-yl)rrathyn-24x^ NMR (200 MHz. CDO3) 8 11.31 (brs, 1H); 7.48 

(m. 1H); 7.41-7.33 (m. 5H); 7.09 (d. 2H); 5.27 (brs. 3H); 4.32 (d, 2H); 3.44 (s. 3H); 2.49 (t, 2H); 1.48 (quint.. 2H); 1.25 
(sext.,2H);0.80(t,3H). 

The following compounds were prepared according to the procedures described in the above example. 

NMR (200 UHt, DkSO-dg) 



15 



20 



25 



flirample 181 




COWHOCH^gHj 



6 11.20 (br », IB), 7.48 
(», 1H), 7.33 (•, 10H), 
7.09 (d, 21), 6.27 (d, 
2H), 4.67 (•, 2H), 4.31 
(s, 2H), 2.47 (t, 2H), 
1.46 (quint., 2B), 1.21 
(•ext., 2B), 0.76 (t, 
3B). 



30 



40 




OCHHCH 



6 10.81 (br ■ , IB), 0.02 
(br s, IB), 7.66-7.35 (■, 
6B), 7.11 (d, 2B), 6.28 
(br m, 3B), 4.34 (d, 2B) , 
2.60 (t, 2B), 1.49 
(quint., 2B), 1.25 
(•ext., 2B), 0.78 (t, 
3B). 



45 



Example 183 

50 PART A: Preparation of 1 .ri2'-Aminobiphenvl-4- v » methvn-2^jtvl-4-chloro-5-hvdrOXVmethylimida2gl9 

This compound was prepared according to the procedure described in Example 141 . Part A. From 3.30 g of 1-[(2'- 
nHrobiphenyl-4-y0methyn-2-butyl-4<hloro-5-hydroxymethylinra 1.60 g of iron powder. 3.20 ml of acetic aad. and 
160 mL of methanol there was obtained 2.05 g of i-[(2'-arrtnobiphenyl-4-yl)methyn-2*utyl-4-*loro-5-hydroxymethyl- 
55 imidazole. NMR (200 MHz. CDCI3) 8 7.45 (d. 2H); 7.23-7.08 (m. 4H); 6.89-6.77 (m. 2H); 5.27 (s. 2H); 4.55 (br s. 2H); 
2.62 (t. 2H); 1.69 (quint.. 2H); 1.37 (sext.. 2H); 0.88 (t. 3H). 
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PART B: Preparation of H(2^AminobiphenvM-vnme^ 
zole 

This compound was prepared according to the procedure described in Example 180, Part A. From 2.03 g of 1-((2'- 
5 aminobiphenyl-4-yi)meth^ 3.75 mL of 1.6 M n-butyl!ithium/hexane. 0.75 

ml of t-butanol, 0.75 ml of 2-methoxyethoxymethyl chloride, and 25 mL of tetrahydrofuran there was obtained 0.84 g of 
1-[(2'*mirxfcipheny1-4-yflmeth^ NMR (200 MHz, 

CDCI3) 8 7.42 (d, 2H); 7.19-7.03 (m, 4H); 6.86 (m, 2H); 5.20 (s. 2H); 4.69 (m, 2H); 4.49 (m, 2H); 3.67 (m, 2H), 3.54 (m. 
2H); 3.37 (s. 3H); 2.59 (t 2H); 1.67 (quint.. 2H); 1.34 (sext.. 2H); 0.87 (t 3H). 

10 

PART C: Preparation of l-[(^Tr?fluoroacetam-dob to hen^ 
oxvmethvDimidazole 

To a solution of 0.84 g of H(2'-ajninobiphenyM-y1)metr^ 

15 thyl)imidazole, 0.23 g of 4-dimethylaminopyridine, 1.28 mL of triethylamine, and 10 mL of tetrahydrofuran at 25° was 
added dropwise 1 .30 mL of trrfluaoacetic anhydride. The reaction mixture was stirred at 25° for 4 hours and then was 
poured into water. The resulting solution was adjusted to pH 4 using 10% hydrochloric acid and extracted with diethyl 
ether. The combined organic phases were washed with water and brine, dried over anhydrous sodium sulfate, filtered, 
and concentrated in vacuo . Column chromatography afforded 0.96 g of 1-[(2'-trifluoroacetarnidobiphenyl-4-yl)methyl]- 

20 2-butyl-4-chloro-5-(2-methoxyethoxymethoxymethyl NMR (200 MHz, CDCI 3 ) 6 8.22 (d. 1 H); 7.89 (br s, 1 H); 

7.44 (m, 1H); 7.36-7.29 (m, 4H); 7.12 (d. 2H); 5.23 (s, 2H); 4.68 (s, 2H); 4.49 (s. 2H); 3.65 (m, 2H); 3.54 (m. 2H); 3.37 
(s, 3H); 2.56 (t 2H); 1.67 (quint.. 2H); 1.34 (sext., 2H); 0.87 (t, 3H). 

PART O: Preparation of 1 -[(2'-Trif tuoroacetamidobip h ^ 

25 

This compound was prepared according to the procedure described in Example 1 80, Part D. From 0.96 g of 1 -[(2'- 
trifluoroacetamidobiphenyl-4-yl)^^ tnere was 

obtained 0.35 g of v[2'-trifluoroacetamidc>b^^ NMR ( 200 

MHz, CDCI3) 8 8.24 (d, 1 H); 7.89 (br s, 1 H); 7.46 (m, 1 H); 7.32 (m, 4H); 7.15 (d, 2H); 5.30 (s, 2H); 4.55 (d, 2H); 2.60 (t. 
30 2H); 1.67 (br t, 1H), 1.70 (quint. 2H); 1.36 (sext., 2H); 0.88 (t, 3H). 

Example 194 

PART A- Proration of 2-{4.Mathvlphenoxv>benzoic acid 

35 

To a solution of 5.95 g of p.-cresol and 7.83 g of 2-chlorobenzoic in 50 mL of dimethyiformamide at 25° was added, 
in portions, 14.50 g of anhydrous potassium carbonate. The resulting mixture was heated to 80°. and 0.1 0 g of copper(l) 
iodide was added. The reaction mixture then was refluxed for 16 hours. While still hot the mixture was poured onto 
water-ice. The resulting suspension was filtered, and the filtrate was adjusted to pH 3.0 using aqueous hydrochloric 
40 acid. The precipitate was recovered by filtration. The crude solid was dissolved in an aqueous sodium hydroxide solu- 
tion. This solution was acidified to pH 6.0 using hydrochloric acid, filtered, and then acidified to pH 3.0. Filtration pro- 
vided 5 67 g of 2-(4-methytphenoxyl)benzoic acid which was employed in the following reaction without further 
purification. NMR (200 MHz, CDCI 3 ): 8 8.15 (d of d, 1H); 7.42 (d of d of d, 1H); 7.23-7.12 (m, 3H); 6.97 (d, 2H); 6.80 (d. 
1H);2.37(s, 3H). 

45 

PART B: Preparation of Mflthvl g-te-methvlphenoxv)benzoate 

A solution of 37.70 g of 2-(4-methylphenoxy)benzoic acid was 12.0 mL of concentrated sulfuric acid in 500 mL of 
methanol was refluxed for 14 hours. After cooling, the reaction mixture was concentrated in YfiCUP and the residue was 
50 added to a mixture of methylene chloride and water. The organic phase was separated, washed with saturated sodium 
bicarbonate solution and brine, dried over anhydrous sodium sulfate, filtered, and concentrated. The crude product was 
kugelrohr distilled (120-135°/0.025 tonr) to furnish 35.08 g of methyl 2-(4-methylphenoxyl)benzoate, m.p. 31-34°. NMR 
(200 MHz, CDCI3) 8 7.87 (d of d, 1H); 7.39 (t of d, 1H); 7.1 1 (m, 3H); 6.88 (m, 3H); 3.81 (s. 3H); 2.30 (s. 3H). 

55 PART C: Preparation of Methyl 2-f4^romomethvlphenoxv)benzQate 

A solution of 35.08 g of methyl 2-(4-methylphenoxy)benzoate. 25.7 g of N-bromosuccinimide, 0.57 g of azobi- 
sisobutyronitrile, and 1200 mL of carbon tetrachloride was refluxed for 3 hours. After cooling to room temperature the 
resulting suspension was filtered and then concentrated io yaaiQ to provide 4.51 g of crude methyl 2-(4-bromomethyl- 
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phencxy)benzoate which was used in a subsequent reaction without further purification; NMR (200 MHz, CDCI 3 ): 8 
7.92 (d of d, 1H); 7.45 (t of d, 1H); 7.16 (m, 3H); 6.90 (m, 3H); 4.49 (s, 2H); 3.83 (s. 3H). 

PART D: Preparation of 2-Butyl-4^hloro-1-r4-fc-rarbomem 

5 

To a suspension of 7.51 g of sodium methoxide in 100 mL of dimethyfformamide at 25° was added a solution of 
26.50 g of 2-butyl-4(5)-chloro-5(4)-hydroxymethylimida20le in 100 mL of DMF. The resulting mixture was stirred at 25° 
for 0.25 hours; to this mixture was added dropwise a solution of 45.1 g of methyl 2-(4-bromomethylphenoxy)benzoate 
in 100 mL of DMF. Finally, the reaction mixture was stirred at 40° for 4 hours. After cooling to 25°, the solvent was 
io removed in vacuo . The residue was dissolved in ethyl acetate, and this solution was washed with water and brine, dried 
over anhydrous sodium sulfate, filtered, and concentrated. Column chromatography on silica gel (elution:10-25% ethyl 
acetate/benzene) afforded 7.80 g of 2-butyW^h!oro-H4-(2-carbometh^ 

NMR (200 MHz, CDCI3) 8 7.92 (d, 1H); 7.48 (t, 1H); 7.21 (t 1H); 6.93 (m, 5H); 5.21 (s. 2H); 4.48 (s, 2H); 3.79 (s, 3H); 
2.56 (t, 2H); 1.65 (quint., 2H); 1.34 (sext, 2H); 0.88 (t, 3H). 

15 

PART E: Preparation of 2-Butv1-4^hloro-1-f4-(2^rtM^ 

A solution of 7.70 g of 1-[4-(2-carbomethoxyphenoxy)b^ imidazole in 250 

mL of ethanol and 125 mL of 10% aqueous sodium hydroxide was refluxed for 5 hours. After cooling, the reaction mix- 

20 ture was filtered, and the solvent was removed in vacuo. The residue was dissolved in water, and the solution was acid- 
ified to pH 3.5 using hydrochloric acid. The precipitated solid was recovered by filtration and recrystaliized from acetone 
to furnish 6.52 g of 2-butyl-4^hloro-1-[4-(2-carboxyD^^ ni-P- 178-180°. NMR 

(200 MHz, DMSO) 8 7.79 (d. 1H); 7.53 (t, 1H); 7.23 (t. 1H); 7.07 (d, 2H); 6.94 (d. 1H); 6.87 (d. 2H); 5.18 (s, 2H); 4.32 
(s, 2H); 2.47 (t. 2H); 1.46 (quint. 2H); 1.23 (sext.. 2H); 0.78 (t. 3H). 

25 The following compounds have been or could be prepared by the above procedures. 
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Table 12 

i 7 



10 



15 



30 



35 



40 



45 



b" 



E 7 |? \=/ lfl>(*( 

C0 2 H 



No! R 6 il R! \=/ .HPCQ 



20 185 n-butyl CI CBjOH ) 166-167 



as 188 n-butyl CI CHjOH 4- 



187 n-butyl CI CHgOH 4 

CH 



188 n-propyl H 

CO.R 



180 n-propyl CI CHjOH 



CH 2 0H 4 S-^"^ 



100 CH 2 0CH 2 CH 2 CH 2 

191 o-butyl CI CH 2 0H « 



CI Cfl 2 0H 4 S "^^ 
C0 2 H 



? H 2 
C 6 H S 
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[Example 192 

PART A: Preparation of 1 -i4 -BenzvloxvbenzvlV2^3Utyl-4^ 

5 To a suspension of 1 .43 g of sodium methoxide in 20 mL of dimethytforniarrtide at 25° was added a solution of 5.00 
g of 2-biityl-4{5)^lorO"5(4)-hydroxyme1hyiimkjazole in 15 mL of dimethylformamide (DMF). The resulting mixture was 
stirred at 25° for 0.25 hours, and then to this mixture was added dropwise a solution of 4-benzyloxybenzyl chloride in 
15 mL of DMF Finally, the reaction mixture was stirred at 40°. the solvent was removed in yao£. The residue was dis- 
solved in ethyl acetate, and this solution was washed with water and brine, dried over anhydrous sodium sulfate, fil- 

io tered, and concentrated. Column chromatography on silica gel (elution: 10-25% ethyl acetate/benzene) afforded 3.27 
g of 1-(4-benzyloxyberayD-2-buty^ m.p. 115-116°; NMR (200 MHz, CDCI 3 ): 6 7.39 

(m, 5H); 6.94 (s. 4H); 5.15 (s. 2H); 5.04 (s, 2H); 4.47 (bs, 2H); 2.56 (t. 2H); 2.07 (bs, 1H); 1.63 (quint.. 2H); 1.32 (sext.. 
2H);0.87(t, 3H). 

is PART B: Preparation of l-(4-Hvdroxvbenzvn-g -bi^^ 

A mixture of 0.50 g of 1-(4-benzyioxybenzyO-2-lxJtyl-4-cM 0.50 g of 10% palla- 

dium/carbon and 40 mL of tetrahydrofuran was stirred at room temperature under hydrogen gas (1 atm.) for 6 hours. 
The mixture was filtered through Celite® under nitrogen, and the resulting solution was concentrated in vacua The 
20 crude product was extracted with hot chloroform. After cooling, the chloroform mixture was concentrated in vacuo, and 
the resulting solid was washed with hexane to afford 0.16 g of 1-(4-hydrc)xybenzyl)-2^utyl-4-chloro-5-hydroxymethylim- 
idazole; NMR (200 MHz, DMSO-ds): 8 9.43 (s. 1H); 6.81 (AgBg, 4H); 5.21 (t, 1 H); 5.10 (s, 2H); 4.33 (d, 2H); 2.47 (t. 2H); 
1 .44 (quint 2H); 1 .23 (sext., 2H); 0.79 (t 3H). 

25 PART C: Preparation of 144-te-Cvanobenzvloxy taanzv^ 

To a solution of 1.00 g of 1-(4-hydraxybenzyl)-2-biityl-4-^^ in 15 mL of DMF at 25° 

was added 0.185 g of sodium methylate, and the resulting mixture was stirred at 25° for 0.25 hours. To this mixture was 
then added a solution of 0.80 g of a-bromo-Q-tolunitrile in 5 mL of DMF The reaction mixture was stirred at 25° for 16 
30 hours. The solvent was removed in vacuo, and the residue dissolved in ethyl acetate. This solution was washed with 
water and brine, dried over anhydrous sodium sulfate, filtered, and concentrated in yacyp.. Column chromatography on 
silica gel (elution: 10-25% ethyl acetate/benzene) provided 0.76 g of 1-[4-(2-cyanobenzyloxy)benzyl]-2-butyl-4-chloro- 
5-hydroxymethylimidazole; NMR (200 MHz. CDCI3): 8 7.73-7.59 (m, 3H); 7.44 (m, 1H); 6.96 (s, 4H); 5.23 (s. 2H); 5.14 
(s, 2H); 4.50 (d, 2H); 2.57 (t. 2H); 1.66 (quint., 2H); 1.33 (sext., 2H); 0.87 (t, 3H). 

35 

PART D: 1-r4-(2-Cvanobenzvloxv^benzvn-2-^ 

To a solution of 0.76 g of l-[4-(2-cyanobenzyloxy)benzyn-2-butyl-4<M in 20 mL of 

chloroform at 25° was added dropwise 0.95 mL of thionyl chloride and the mixture was stirred at 25° for 2 hours. The 

40 solvent was removed in vacuo. The residue was dissolved in 20 mL of toluene, and then the toluene was removed in 
vacuo . Finally, the residue was dissolved in 10 mL of dimethyl sulfoxide, and the resulting solution was added to a solu- 
tion of 0.71 g of sodium cyanide in 1 0 mL of dimethylsulfbxide. The mixture was stirred at 25 Q for 1 hour and then poured 
into water. This emulsion was extracted with ethyl acetate; and the combined organic phases were washed with water 
and brine, dried over anhydrous sodium sulfate, filtered, and concentrated. Column chromatography on silica gel (elu- 

45 tion 0-25% ethyl acetate/benzene) afforded 0.67 g of 1-[4-(2-cyanobenzyloxy)benzyQ-2-butyM 

imidazole; NMR (200 MHz, CDCI3): 8 7.79-7.60 (m, 3H); 7.47 (m, 1H); 7.00 (s, 4H); 5.24 (s, 2H); 5.14 (s, 2H); 3.46 (s, 
2H); 2.66 (t, 2H); 1.71 (quint., 2H); 1.40 (sext., 2H); 0.92 (t. 3H). 

PART E: 144-(2-Carpoxvb enzdoxv^ 9C»d 

50 

A solution of 0.65 g of 1-[4-(2-cyanobenzyloxy)beruy0-2-buttf in 20 mL of ethyl- 

ene glycol and 10 mL of 10% aqueous sodium hydroxide was refluxed for 14 hours. After cooling, the rection mixture 
was filtered, and the solvent was removed in vacuo. The residue was dissolved in water, and the solution was acidified 
to pH 3.5 using hydrochloric acid. The precipitated solid was recovered by filtration and recrystallized from aqueous eth- 
ss anoi to furnish 0.21 got 1 -[4-(2-cartx>xybenzyto^ m.p. 170-172°; NMR 

(200 MHz, DMSOdg): 8 12.9 (bs, 2H); 7.94 (d, 1H); 7.61 (d. 1H); 7.60 (t. 1H); 7.46 (t, 1H); 6.99 (s, 4H); 5.45 (s, 2H); 
5.1 1 (s, 2H); 3.49 (6. 2H); 2.52 (t. 2H); 1 .48 (quint.. 2H); 1 .24 (sext.. 2H); 0.82 (t. 3H). 



132 



EP0p0324_377Jfite :/A\dcwAsQ^ 



Page 133 of 234 



EP0 324 377B1 



Example 193 



PART A: Preparation of 1-(4 -Hvdroxvbenzvn-2-but^ 

5 A mixture of 1 .00 g of 10% palladium/cart>on and 1 .00 g of 1 -(4^enzy!oxyberayI)-2-buty^ 

imidazole in 20 mL of methanol was stirred at 25° for five minutes. Hydrogen gas was bubbled into the solution, and the 
mixture was stirred under hydrogen gas (1 atm.) at 25° for 2 hours. The mixture was filtered, and the resulting solution 
concentrated in vacuo to furnish 0.75 g of 1-(4-hydraxybenzyl)-24xityl^^ NMR (200 MHz. 

DMSOdg): 8 9.75 (bs. 1H); 7.55 (S. 1H); 6.91 (AgB;,, 4H); 5.80 (bs. 1H); 5.35 (S. 2H); 4.45 (s. 2H); 2.89 (t. 2H); 1.44 

10 (quint 2H); 1 .21 (sext.. 2H); 0.80 (t. 3H). 

PART B: Preparation of l-r4-f2-Carboxv benzvtoxvlbenzvn^ 

The title compound was prepared from H4^droxybenzyi)-2-rjutyl-5-hydroxymetrryIimidazole using the alkylation 
75 and hydrolysis procedures described in Example 192, Parts C and E. m.p. 115-1 16°; NMR (200 MHz. DMSOde): 6 
7.92 (d, 1H); 7.59 (m. 2H); 7.43 (m, 1H); 6.95 (AgBg, 4H); 6.74 (s. 1H); 5.40 (s, 2H); 5.11 (s, 2H); 4.31 (s, 2H); 2.48 (t. 
2H); 1.47 (quint.. 2H); 1.23 (sext.. 2H); 0.77 (t. 3H). 



Example 194 

20 

PART A: Preparation of 1-r4-(2-CyanobenzvloxY)benzvl1-2-b ^ 

To a solution of 0.29 g of l-[4-(2-cyanotenzyloxy)benz^ in 8.0 mL of 

dimethyl sulfoxide at 25° was added 0.93 g of potassium t-butoxide followed by 0.060 mL of methyl iodide. The reaction 

25 mixture was stirred at 25° for 2.5 hours and then was poured into water. The aqueous emulsion was extracted with ethyl 
acetate; the organic phases were combined and washed with water and brine, dried over anhydrous sodium sulfate, fil- 
tered, and concentrated in vacuo. Column chromatography on silica gel (elution: 5-25% ethyl acetate/benzene) fur- 
nished 0 17 g of l-[4-(2-cyanobenzyloxy)benzy0-2-buty^ NMR (200 MHz - CDCI 3 ): 
6 7.72-7.57 (m. 3H); 7.43 (m, 1H); 6.94 (s. 4H); 5.22 (s. 2H); 5.04 (s, 2H); 4.27 (s. 2H); 3.26 (s. 3H); 2.56 (t. 2H); 1.65 

30 (quint.. 2H); 1.33 (sext. 2H); 0.88 (t 3H). 

Pf FT p- Preparation of 1 . f4-f2-Caft)Oxvben Z vlo^ 

The title compound was prepared from i-[4-(2-cyanobenzyloxy)benzyl]-2-but^ 
35 zole via the hydrolysis procedure described in Example 192. Part E; NMR (200 MHz. DMSOd 6 ): » 7.91 (d. 1H); 7.57 
(m, 2H); 7.42 (m. 1H); 6.97 4H); 5.41 (s. 2H); 5.09 (s, 2H); 4.27 (3. 2H); 3.17 (s. 3H); 2.49 (t, 2H); 1.44 (quint. 
2H); 1.21 (sext.. 2H); 0.79 (t 3H). 

The compounds shown in Table 13 where X = -OCH 2 -were prepared or could be prepared employing the above 
procedures of Examples 192-194 and procedures previously described. 
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Table 11 
I 7 



' 5 / — v« w 



5L i! si *! ism 

20 C0 2 H 

185 n-butyl CI CHjOH 4.QCH 2 -^ ^( oil >* 



» 106 n-butyl CI CB 2 0H 3-OCH 



l 2 




C0 2 H 



CO,H 

30 \ 2 



197 n-butyl CI CHgOCHjCHg 4-OCH 2 



198 n-butyl CI GBgOOHgC, 



COjH 



CO,H 

40 0 V 



10g n-butyl CI CHgOCCHg 4-OCH 2 



(oiD b 



C0 2 H 



200 CH 3 0CH 2 CH 2 - CI CHgOH 

P P C0 2 H 

201 n-propyl CPg CH 2 0H 
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t NMR (200 MHz, MIS0-d fl ) : 5 7.91 (d, 1H) ; 7.58 
(■, 2H); 7.42 (■, 1H); 6.08 (AjBj, 4H) ; 6.42 
(«, 2H); 5.15 (■, 2H); 4.32 (•, 2H); 2.48 (t, 
2H); 1.44 (quint., 2H); 1.23 (aext., 2H); 0.70 
(t, 3H). 

b NMR (200 MHz, CDClg) : 6 8.13 (d, IB) ; 7.75 
(d, 1H); 7.58 (t f 1H); 7.30 (t, 1H); 6.88 
(A^, 4H) ; 5.51 (., 2H) ; 6.04 (s, 2H) ; 4.05 
(», 2H); 2.60 (t, 2H); 1.83 («, 3H); 1.66 
(quint., 2H); 1.32 (sext., 2H) ; 0.85 (t, 3H) . 



20 



Example 2Q2 

PART A: Methvl 244-fBro momethvnbenzovnbenzoate 

25 

Methyl 2-toluylbenzoate (CA reg. # 6424-25-5: available by simple esterification of commercially available 2-toluyl- 
benzoic acid) (10.00 g, 39.3 mmol, 1 eq), N-bromosuccinimide (7.00 g, 39.3 mmol, 1 eq), benzoyl peroxide (1.0 g) and 
1 00 mL carbon tetrachloride were mixed and ref luxed overnight (peroxide added last). The mixture was filtered and 250 
mL of a 100 g/I aqueous solution of sodium bisulfite solution was added. The layers were separated and the organic 
30 layer was dried (MgSO^ and concentrated. The brown solid residue was recrystallized from ether/hexane to give 6.47 
g Of product* m.p. 88.2-91.5°. NMR (200 MHz, CDCfe) 58.07 (d, 1H, J= 7Hz); 7.82-7.07 (m, 7H); 4.50 (s. 2H); 3.67 (s. 
3H). Anal. Calcd. for C 16 H 13 0 3 Br: C, 57.68; H, 3.93; Br, 23.98. Found: C. 57.84; H. 4.04; Br 23.99. Mass Calcd. for 
C 16 H 13 0 3 Br: 332.0048. Found: 332.0033. 

35 PART B- Preparation nf g-ButvM - f^g-rafbom^ 

To a solution of 2-butyl-4-chloro-5-(hydroxymethyl)imidazole (11.12 g, 54 mmol, 1 eq) in 200 mL methanol was 
added dropwise a freshly prepared sodium methoxkje solution (1 .36 g Na. 59 mmol, 1 .1 eq in 50 mL MeOH). After stir- 
ring for 0.5 hours, the methanol was removed in vacuo and the resultant glass was dissolved in 200 mL DMF. To this 

40 mixture was added a solution of methyl 2-[4-(bromomethyl)benzoyl]benzoate (18.00 g. 59 mmol, 1 .1 eq) in DMF and 
the entire contents was stirred overnight under N 2 at room temperature. The solvent was then removed in yacufl and 
the residue dissolved in 500 mL ethyl acetate and 500 mL H 2 0. The layers were separated and the aqueous layer was 
extracted twice with 500 mL portions of ethyl acetate. The organic layers were dried and concentrated and the crude 
product flash chromatographed to separate the two regioisomers in 60:40 hexane/ethyl acetate over silica gel. The 

45 faster moving isomer was isolated to yield 1 4.72 g of a glassy solid NMR (200 MHz, CDC! 3 ) 5 8.03 (d. 1 H. J« 7Hz); 7.67 
(m, 4H); 7.36 (d. 1 H, J= 7Hz); 7.05 (d, 2H, J= 7Hz); 5.28 (s, 2H); 4.43 (s, 2H); 3.63 (S, 3H); 2.53 (t, 2H, J= 7Hz); 1 .60 (t 
of t, 2H, J= 7,7Hz); 1.30 (t of q, 2H, J= 7,7Hz); 0.87 (t, 3H, J= 7Hz). Mass Calcd. for C^HajCIF^OsS: 586.1264. 
Found: 586.1285. 

so PART C: 2-Butvl-1 -M-te-Cartoxvbenzovn^^ 

2-Butyl-1-[4«(2-<»rbomethoxybenzo^ (500 mg, 1.13 mmol. 1 eq). 0.5 

H KOH in methanol (2.27 mL. 1.14 mmol. 1 eq). and 0.5 mL of HgO were mixed and stirred. After 6 hours, water (50 
mL) was added and the pH was lowered to 3-5 with cone. HCI. The aqueous mixture was extracted with ethyl acetate 
55 (3 x 50 mL) and the organic layers were dried (MgS0 4 ) and concentrated to give 200 mg of product; m.p. 90.0-95.0°. 
NMR (200 MHz, CDCI 3 ) 8 8.05 (d, 1H, J= 7Hz); 7.48-7.75 (m, 4H); 7.37 (d, 1H, J« 7Hz); 7.00 (d. 2H, J«7Hz); 5.20 (s, 
2H)' 4 40 (s, 2H); 2.45 (t. 2H, J. 7Hz); 1.50 (t of t, 2H. J= 7Hz); 1.25 (t of q. 2H, J= 7Hz); 0.79 (t. 3H. J- 7Hz). Anal. 
Calcd. for CgaH^CINgC^ • (CH 3 OH): C. 62.81 ; H, 5.93; Found: C, 62.95: H, 5.99. Mass spectrum shows M-H 2 0. Mass 
Calcd. for Q^HgaCINsjCVHgO: 408,1235. Found: 408.1228. 
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Example m 

Preparation of 2^ButvM44^ 2<»rboxvbenzov^ 

5 Using the procedure of Example 202, 2-n-butyt-1 -[4-(2H»rbQxyberaoyl)benzyl)-4-riydr^^ 

was prepared from 2-rvbutyl-H4-(2<arbOTethox^ m P 214.0- 

216.0°. NMR (200 MHz, CDQ 3 + DMSC^d 6 ) 8 8.07 (d, 1H, Jo 7,7Hz); 7.32 (d. 1H. J= 7Hz); 7.10 (d. 2H, J- 7Hz); 5.19 
(S. 2H); 4.50 (s, 2H); 2.61 (t. 2H, J= 7Hz); 1 .63 (t of t 2H, J= 7,7Hz); 1 .33 (t of q. 2H, J= 7.7Hz); 0.87 (t 3H, J= 7Hz). 
Titration of the product with 1.000 N NaOH showed the presence of exactly one acidic functionality. Anal. Calcd. for 

10 C23H23C!N 2 0 4 : C, 64.71 ; H, 5.43; N, 6.56. Found: C. 64.75; H, 5.30; N, 6.65. 



PART A: Preparation of 2-BuM-144-f 2 -caifaomethoxyhe hvdrochlo- 
15 ride salt 

2-Butyl-1-[4-(2-carbomethoxybenzoyl)bera (5 00 g, 11.3 mmol, 1 eq) was 

dissolved in 50 mL chloroform and to this solution was dropwise added thionyl chloride (4. 1 3 mU 56.6 mmol. 5 eq) with 
stirring at room temperature. After 4 hours, the solvent and excess thionyl chloride were removed by rotary evaporation. 
20 Toluene (100 mL) was added to the residue and the solvent again removed by rotary evaporation. Toluene was again 
added and while evaporating the second time, product crystallized from solution yielding 2.91 g of a white solid; m.p. 
139.0-143.5°. NMR (200 MHz, CDCI 3 ) 6 8.07 (d. 1H, J= 7Hz); 7.80 (d. 2H. J- 10Hz); 7.68 (t. 1H, J= 7Hz); 7.58 (t, 1H, 
J= 7Hz); 7.35 (d, 1H, J= 7Hz); 7.13 (d, 2H, J= 10Hz); 5.43 (s, 2H); 4.42 (s, 2H); 3.67 (s, 3H); 2.96 (m, 2H); 1 .75 (m, 2H); 
1.39 (m, 2H); 0.88 (t, 2H, J= 7Hz). Mass Calcd. for C24H24CI2N2O3: 458.1 162. Found: 458.1 160. 

25 

PART B: 2-ButvM -f4-(2-Carbomethoxvbenzovnbenzvn^4-chlo ro-5-( f 1 .2.4-triazoM -vl)m8thvl)imidazole 

2-Butyl-1-[4-(2-carbomethoxybenzoy0lDenzyH salt (1.00 g, 2.06 mmol, 1.0 

eq), potassium triazolide (0.26 g, 2.39 mmol, 1.1 eq) and DMF (50 mL) were mixed and heated at 90° under N 2 over- 

30 night. The reaction was worked up by removing the solvent in vacuo, taking up the residue in water (200 mL) and ethyl 
acetate (200 mL), separating the layers and extracting the aqueous with ethyl acetate (2 x 200 mL). The organic layers 
were dried (MgS0 4 ) and concentrated; the residue was flash chromatographed over silica gel in 100% ethyl acetate to 
give 780 mg of a white glassy solid. NMR (200 MHz, CDCI 3 ) 8 8.05 (s, 1H); 8.05 (d. 1H, J= 7Hz); 7.83 (s, 1H); 7.74 (d, 
2H, Jo 10Hz); 7.66 (t, 1H, J= 7Hz); 7.58 (t. 1H, J= 7Hz); 7.33 (d, 1H, J= 7Hz); 6.98 (d. 2H, J= 7Hz); 5.37 (s. 2H); 5.15 

35 (s. 2H); 3.69 (s. 3H); 2.56 (t 2H, J= 7Hz); 1 .73 (m, 2H); 1 .36 (t of q, 2H f Jo 7,7Hz); 0.87 (t. 3H, Jo 7Hz). Mass Calcd. 
for C26H26CIN5O3: 491.1722. Found: 491.1816. 

The following intermediates were prepared by the above procedure using the appropriate nucleophile, imidazole 
starting material, and solvent. 
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it 



n-butyl CI ^""^V 



10 



15 



20 



n-butyl CI 



n-butyl CI 



n-butyl CI 



30 



35 



40 



CH 2 K, 



CHjCN 



CHjOCHj 



C0 2 CH, 



Or 



(oil)' 



127. 0-129. 5 



(Oil)' 



(•olld) C 



HUB (200 MHz, CDCI3) 6 8.05 (d, 1H, J= 7B«); 
7.72 (d, 2H, J= 8H«); 7.65 (t, 1H, J= 7Bi); 
7.68 (t, lH, J= 7B«); 7.36 (d, 1H, J= 7Bi) ; 
7.33 (bs, 1H); 7.00 (b«, 1H) ; 6. 89 (d, 2H, J= 
8H«); 6.78 (bs, 1H) ; 4.91 («, 2H); 4.88 (s, 
2H); 3.67 (», 3H); 2.54 (t, 2H, J= 7B«); 1.65 
(t of t, 2H, J= 7,7Bf); 1.33 (t of q, 2H, J= 
7,7B«); 0.85 (t, 3H, J= 7B«) . 
NME (200 MBs, CDCI3) 6 8.05 (d, 1H, J= 7B«); 
7.76 (d, 2H, J= 10Hi); 7.64 (t, 1H, J= 7Bi); 
7.56 (t, 1H, J= 7H«); 7.36 (d, 1H, J= 7Bi); 
7.06 (d, 2H, J= 10H»); 6.24 (s, 2B) ; 3.66 (a, 
3H); 3.47 (», 2H) ; 2.63 (t, 2H, J= 7B«); 1.70 
(t of t, 2H, J= 7,7H«); 1.37 (t of q, 2B, J= 
7,7B«); 0.89 (t, 3H, J= 7Bi) . 



45 



50 



55 



NUB (200 KHz, CDCI3) fi 8.05 (d, IB, J= 8H1) ; 
7.72 (d, 2H, J= 8H«); 7.61 (•, 2H) ; 7.38 (d, 
1H, J= 7Bi); 7.04 (d, 2B, J= 7B«); 5.20 (•, 
2B); 4.26 (s, 2B); 3.63 (•, 3B); 3.21 («, 3B) ; 
2.50 (t, 2B, J= 7B«); 1.66 (•, 2B) ; 1.29 («, 
2B); 0.84 (t, 3B, J= 7Bc) . 
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PART C: 2-ButvM44^2^rtx)xvbere^^ 

2-Buty1-1-[4-(2<ajbometto^ C 780 ™Q. 159 mmol, 

1 eq), 0.5 N KOH in MeOH (6.34 mL 3.17 mmol, 2 eq) and methanol (20 mL) were mixed and stirred at 20° under fsfe. 

5 After 2.5 hours, one more equivalent of 0.5 N KOH in MeOH was added. After seven hours, the solution was acidified 
to a pH of 4 with 1 N HQ. and 200 mL each of ethyl acetate and water was added. The layers were separated and the 
aqueous layer was extracted with ethyl acetate (2 x 200 mL). The organic layers were dried (MgS0 4 ) and concentrated 
to give 640 mg of a white glassy solid; m.p. 180.0-188.0°. NMR (200 MHz, CDCI3) 8 7.94 (d, 1H, J= 7Hz); 7.74 (s. 1H); 
7 65 (s, 1H); 7.55 (d, 2H, J= 7Hz); 7.70-7.50 (m, 3H); 6.67 (d. 2H, J= 7Hz); 5.34 (s, 2H); 5.14 (s, 2H); 2.64 (t 2H, J= 

10 7Hz); 1.74 (t of t, 2H, J= 7,7Hz); 1.36 (t of q. 2H, J= 7,7Hz); 0.89 (t. 3H, J= 7Hz). Anal. Calcd. for 
C25H24CIN5O3 • EtOAc: C. 61.53; H, 5.70; N, 12.37. Found: C. 61.72; H. 5.19, N, 12.27. 

Exarrples 205-207 in Table 14 were prepared by the procedure described in Example 203, Part C using the appro- 
priate imidazole starting materials. 

T5 Tible 14 



20 



25 



30 



jri 



35 



40 



Ex. 

NO. 




e! 




Eii 


MP CO 


205 


&-butyl 


CI 




COjH 


(oil)* 


206 


n-butyl 


CI 


CH 2 N 3 


COjH 


180 .0-190.0 


207 


n-butyl 


CI 


CH 2 OCH 3 


COjH 


210.0-211.5 



a NMR (200 MHZ. CDClj/DjO «xcb*ngt) 6 

9.67 (•. 1H); 7.98 (d. 1H. J- 7HZ): 7.63 {t. 
« 1H. J- 7Hx) ; 7.55 (t. 2H. J- 7Hz): 7.41 <d. 

2H. J- 10HZ); 7.41 (d. 1H. J- 7HZ): 7.09 (S. 
1H): 7.08 (S. 1H): 4.70 (d. 2H. J- 10HZ): 
5.65 («. 2H): 5.58 (». 2H): 2.59 (t. 2H. 
J. 7HZ): 1.71 (t Of t. 2H. J. 7.7Hz); 1.36 
(t Of «. 2H. J- 7.7HZ): 0.67 (t. 3H. J- 7Hz) 



so 
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Example 2Q8 

PART A: Preparation of ^Rut y M-K-tt-carDomethoxYbenzoy^ 

s The title compound was prepared from 2-butyl-1 -[4-(2-carbomethoxybenzoy0benzyl]-4-^ 

dazole by the procedure described in Example 26; NMR (200 MHz, DMSOd 6 ) 8 8.00 (d. 1H, J= 7Hz): 7.78 (t 1H, J- 
7Hz); 7.70 (t. 1H, J ■ 7Hz); 7.50 (d. 2H, Jo 8Hz); 7.46 (d. 1H, J- 7Hz); 7.05 (d. 2H. J= 8Hz); 5.35 (s. 2H); 4.20 (s, 2H); 
3.57 (s. 3H); 2.52 (t. 2H, Jo 7Hz); 1 .52 (t of 1 2H. J= 7.7Hz); 1 .27 (t of q, 2H. J= 7.7Hz); 0.70 (t 3H. J= 7Hz). Anal. Calcd. 
for C25H 25 aN 6 0 3 : C. 60.91: H, 5.11; N, 17.05. Found: C. 60.84; H, 5.12; N, 16.71. Mass Calcd. tor C2 5 H 25 CIN 6 03: 

70 492.1686. Found: 492.1614. 

PART R- Proration of 2-Bii W M 44..g.carboxvhan g0 vnbenzvf1-4-chloro-5-f(1 H-tfttrnyol-S-Yl)methYnimid»gle 

The title compound was prepared from 2-butyl-1-[4-(2-ca*omethox^ 
ts yOmethyf]imidazole by the procedure described in Example 202. Part C; m.p. 228.0-229.5°. NMR (200 MHz, DMSO-de) 
6 7 98 (d. 1H. J= 7Hz); 7.73 (t. 1H. J= 7Hz); 7.69 (t, 1H. J= 7Hz); 7.55 (d, 2H. Jo 8Hz); 7.38 (d. 1H, J- 7Hz); 7.05 (d. 
2H. J= 8Hz); 5.32 (s. 2H); 4.16 (s. 2H); 2.50 (t, 2H. J= 7Hz); 1.50 (t of t, 2H, Jo 7,7Hz); 1.24 (t of q. 2H. J- 7,7Hz); 0.80 
(t, 3H. J= 7Hz). Anal. Calcd. for Ca^CINeOg: C 60.19; H, 4.84; N, 17.55. Found: C. 59.73; H. 4.61 ;N. 17.82. 

20 Example 209 

PART A- Proration of S -Amin nm *hv1.2- n.h. l ft/|.144.tt^r^ ChfOmium 



25 



30 



5-Azidomethyl-2-n-butyl-1-{4-(2-caro^ ( 4 24 9- 91 mmo1 ' 1 * r0 * 

mium (II) chloride (6.75 g. 54.7 mmol. 6 eq). acetone (40 mL) and water (13 mL) were mixed and stirred (the chromium 
(II) chloride being added last). After N 2 evolution had stopped, the reaction mixture was diluted with saturated aqueous 
sodium bicarbonate (250 mL) and extracted with ethyl acetate (3 x 250 mL). The organic layers were dried (MgS0 4 ) 
and concentrated to give solids which after washing with ether gave 2.92 g of white solid (chromium salt of the product); 
m p 178 5-181.0°. NMR (200 MHz. CDCI^MSO-dg) 5 8.85 (bs. 1H); 8.05 (d. 1H. J= 7Hz); 7.57-7.25 (m. 4H); 7.36 (d. 
1H I J- 7HzV 7.06 (bd, 2H. J= 7Hz); 5.67 (bs. 2H); 3.85 (bs. 2H); 3.67 (s. 3H); 2.60 (t. 2H. J= 7Hz); 1.68 (m. 2H); 1.37 
(t of q 2H. J= 7.7Hz); 0.89 (t. 3H. J= 7Hz). Mass Calcd. for CWfeCINaQs: 439.1663. Found: 439.1663. Anal. Calcd. 
for Cr(C 24 H 26 CIN 3 03) 2 : C. 61.87; H. 5.62; N. 9.02. Found: C. 61.46; H. 5.59; N. 8.54. 

35 PART B- Preparation of 2-Butvl-4-^hlnro-1 .f4-i 9 -rarhnmBthoxvhftnzovltoenzyl1-M^ 
zole 

5-Aminomethyl-2-butyi-H4-(2-cajt^^ (chromium salt) (500 mg, 1.14 

mmol 1 eq) was dissolved in a mixture of 1.00 N NaOH (1.14 mL. 1.14 mmol. 1 eq) and H 2 0 (10 mL). Tetrahydrofuran 
40 may be added to assist solvation. The solution was cooled to 0" when methyl chloroformate (0. 1 76 mL. 2.28 mmol. 2 
eq) in THF (5 mL) was slowly dripped in. in five equal portions, alternating with five portions of 1 .00 N NaOH (total of 
1 14 mL 1 14 mmol. 1 eq). When the addition was complete, the mixture was stirred at room temperature for 4 hours. 
Water (100 mL) was added and the pH adjusted to 5 with 1N HCI. The aqueous was extracted with ethyl acetate (3 x 
100 mL), the organic layers dried (MgSO^ and stripped to give a white glass (560 mg). Flash chromatography in 100% 
45 ethyl acetate to 100% isopropanol yielded 280 mg of product as an oil. NMR (200 MHz. CDCI 3 ) 8 8.10 (d. 1 H. J= 7Hz); 
7 75 (d 2H. Jo 7Hz); 7.75-7.56 (m. 2H); 7.39 (d. 1H. J= 7Hz); 7.02 (d, 2H, J= 7Hz); 5.32 (s. 2H); 4.83 (m, 1H); 4.28 (d. 
2H J= 7Hz); 3.70 (s. 3H); 3.57 (s. 3H); 2.58 (t. 2H J= 7Hz); 1 .72 (t of t. 2H, J= 7.7Hz); 1 .37 (t of q, 2H. J= 7.7Hz); 0.92 
(t,3H, J= 7Hz). Mass Calcd. for CaHzsaNaOs: 497.1717. Found: 497.1699. 

The following intermediates were prepared or could be prepared by the procedure described in Example 209, Part 
B from the corresponding 5-(aminoalkyl)imidazole intermediate and the appropriate chloroformate or sulfonyl chloride. 
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t 7 



I| J n-butyl CI CH 2 NHCOCH a CHj 
J| J n-bUtyl CI CHjNHCOCHjCHjCUj 



CH,0 2 



CH 3 0 2 



T| J n-butyl CI CHjNHCOCH 

2 c^»^ * Nw, 



5Q 



o 

n-bUtyl CI CHjNHCOCH^CHjCHjCHj 



CH 3°2 



T| J n-butyl CI CH 2 WHCOC 4 H 5 



CH 3 0 2 C 

o 



50 



o 

n-butyl CI CH 2 HHCOCH 2 C 6 H 5 



CH 3 0 2 C-^ 



55 T I »- butyl CI CH 2 NHS0 2 CH 3 It 3.0-168.0 



140 



.cpcl Page 141 of 234 



EP0 324 377B1 



10 



15 



PART C: Preoar^nn of 2-Butv1 ^ ^hter^144-f2^rboxvbenzovn^ 

Using the procedure of Exanple 202, Part C (with or without refluxing), 2*utyl-1-[4-(2^rt)oxyberuoyl)ben2yIl-4- 
<^lor(h5-(methoxy(^nyiaminomethy0imklazoie was prepared from 2^0H4K2^rt>omethoxybe^yl)be^^ 
c*lorc>-5-(methoxycarb^^ mp - sublimes. NMR (200 MHz. DMSO<J 6 ) 8 13.17 (bm,^ 1H); 7.97 

(d 1H = 7Hz); 7.71 (t. 1H. J= 7Hz); 7.63 (t, 1H. J= 7Hz); 7.56 (d. 2H. J= 10Hz); 7.50 (m. 1H); 7.36 (d. 1H, J= 7Hz); 7.03 
d! 2K J= 10Hz); 5.31 (s. 2H); 4.06 (d. 2H. J= 7Hz); 2.46 (t 2H, J= 7Hz); 1 .48 (t of t, 2H. J= 7.7Hz); 1 .22 (t of q 2H. J= 
7 7Hz); 0.78 (t 3H, J= 7Hz). Anal. Calod. for C^aNaOs: C. 62.05; H. 5.42; N. 8.68. Found: C. 61.97; H. 5.58; N, 
8.40. Mass Calcd. for CasH^CINaOs: 483.1561 . Found: 483.1560. H . . - . 2QQ 

Examples 210-216 in Table 15 were prepared or could be prepared by the procedure described in Example 209. 
Part C using the appropriate starting material. 
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R 7 



10 



15 



45 



50 



no! b 13 r 6 s! b! nrrci 

so O 

210 COjH n- butyl Ci CHjNHCOCHjCHj 

0 

CH 2 KHCOCH 2 CH 2 CH 3 
CH 2 NHC-OCfi 

CH, 

O 



o 

HCOC 6 H s 
0 

KSCHj (oil)* 
O 
O 



• NMR (200 MHZ. CDClj) 4 7.97 (d. 1H. J- 
7HZ) : 7. 71-7. SO («. 4H): 7.45 (d. 1H. J- 
7Ht); 6. 85 (d. 2H. J- 8Hz); 5.23 (•. 2H); 
4. IS (S. 2H): 2.S7 (t. 2H. J- 7Hz): 1.47 (t 
Of t. 2H. J- 7.7HZ): 1.36 (t Ot q. 2H. J- 
7.7HZ); 0.87 (t. 3H. J- 7HZ). 
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211 


C0 2 H 


n- butyl 


CI 




212 


C0 2 H 


n- butyl 


CI 


30 


213 


COjH 


n-butyl 


CI 


35 


214 


C0 2 H 


n- butyl 


CI 




21S 


C0 2 H 


n-butyl 


CI 
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216 


C0 2 H 


n-butyl 


CI 
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Example 217 

PART A: Preparation of 2-Bi^ -l44-(2-carfr)methox^ 
mirio^methvfjirnidazole 

5 

Triflic anhydride (0.21 mL, 1 .25 mmol, 1 .1 eq) was slowly added to a pyridine (20 mL) solution of the chromium salt 
of 5-aminome^-2-butyt-H4-(2-«^ (0.50 g. 1.1 mmol, 1.0 eq) at 0°C. 

The solution was allowed to warm to room temperature. After 1 .5 hour, 1 .5 equivalents of triflic anhydride were added 
at 0°. After an additional 4 hours at room temperature, water (200 mL) was added and the pH adjusted to 5. The aque- 
10 ous was extracted with ethyl acetate (3 x 100 mL) and the organic layers dried (MgSO^ and concentrated to yield 150 
mg of a yellow oil which was used as is for the subsequent hydrolysis step. NMR (200 MHz, CDCy 8 8.33 (bm, 1 H); 
7.96 (d, 1 H, J= 7Hz); 7.64 (d, 2H. J= 10Hz); 7.56 (t, 1H, J= 7Hz); 7.48 (t. 1H, J= 7Hz); 7.28 (d. 1H. J= 7Hz); 6.92 (d. 2H, 
J= 10Hz); 5.21 (s, 2H); 4.14 (s, 2H); 3.17 (s, 3H); 2.48 (t, 2H ( J= 7Hz); 1.55 (t of t. 2H. J= 7JHz); 1.24 (m, 2H); 0.79 (t. 
3H, J= 7Hz). 

15 

PART B: Preparation of 2-BLrty1-1-[4-(2-cartx3XYbenz^ 
zole 

2-Butyl-1-[4-(2-<»rt>omethc>xyte^ (150 mg, 

20 0.26 mmol, 1 eq). 1.000 N NaOH (0.55 mL, 0.55 mmol. 2.1 eq), methanol (20 mL), and water (0.5 mL) were mixed and 
stirred for 5 hours at room temperature under N 2 . The solvent was removed in vacuo . Water (50 mL) was added and 
the pH was adjusted to 4 with 1 N HCI. Tan solids precipitated. These were collected and dried to yield 89 mg. NMR 
(200 MHz. DMSO-d 6 ) 5 7.98 (d, 1 H. J= 7Hz); 7.70 (t, 1 H, J* 7Hz); 7.68 (t. 1 H, J« 7Hz); 7.63 (d, 2H, J- 10Hz); 7.37 (d, 
1 H, J= 7Hz); 7.10 (d, 2H, J= 10Hz); 5.34 (s. 2H); 4.20 (s, 2H); 2.50 (t, 2H, Jo 7Hz); 1 .49 (t of t. 2H, J» 7,7Hz); 1 .27 (t of 
25 q, 2H, J= 7,7Hz); 0.80 (t, 3H, J= 7Hz). Mass calcd. for C24H23CIF3N3O5S: 557.0999. Found: 557.0988 

Example 218 

PART A: Preparation of 2-ButvM 44^-carb nmathtt^ .^-trifizpl-l ddimflttayJH: 

30 chloroimidazole and 2-butvH 44-r2-carbometho x vbenzo v l ) ben zvl1-5-r(5^rbQmethQ X Y -1 ,2,3-triazQM -vQmethylH- 
chloroimidazole 

5-Azidomethyl-2-butyM-chlao-1-[4-(c^ (0.50 g, 1.07 mmol. 1 eq), methyl 

propiolate (0.95 mL, 10.7 mmol, 10 eq) and toluene (20 mL) were mixed and refluxed under N 2 for 3 hours. The reaction 

35 mixture was concentrated and the residue flash chromatographed over silica gel in 75:25 hexane/ethyl acetate. The two 
regioisomers were separated to give 10 mg of the faster eluting isomer as a glass and 330 mg of the slower as a solid. 
The slower isomer could be further purified by washing with ethyl acetate to give 190 mg of white crystalline solid. 
Faster eluting isomer: NMR (200 MHz, CDCI 3 ) 8 8.06 (d, 1H. J= 8Hz); 7.96 (s. 1H); 7.73-7.54 (m, 4H); 7.37 (d. 1H, J= 
8Hz); 6.86 (d. 2H, J= 8Hz); 5.76 (s, 2H); 5.41 (s. 2H); 3.90 (s. 3H); 3.68 (s. 3H); 2.56 (t, 2H, J= 7Hz); 1 .67 (t of t. 2H, J* 

40 7,7Hz); 1.35 (t of q, 2H, J» 7,7Hz); 0.86 (t, 2H. J= 7Hz). Mass calcd. for C^NgOsC!: 549.1778. Found: 549.1860. 
Slower eluting isomer: m.p. 163.5-167.0°; NMR (200 MHz, CDCI3) 8 8.06 (d. 1H. J= 8Hz); 8.00 (s. 1H); 7.72 (d. 2H, J« 
8Hz); 7.72-7.55 (m. 2H); 7.41 (d. 1 H, J= 7Hz); 6.96 (d, 2H. J= 8Hz); 5.40 (S, 2H); 5.23 (s. 2H); 3.95 (s. 3H): 3.69 (S. 3H): 
2.58 (t. 2H, J= 7Hz): 1.70 (t of t, 2H, J= 7,7Hz): 1.38 (t of q, 2H. J= 7,7Hz); 0.89 (t. 3H. J= 7Hz). Mass calcd. for 
C2 8 H^N 5 05CI: 549.1778. Found: 549.1763. 

45 The intermediates shown below were prepared or could be prepared by the procedure described in Example 218, 
Part A using the appropriate starting materials. 
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* NMR (200 KHz, CDClj) shows a. mixture of 
2 regioisoaers; 6 8.08 (d, 1H, J= 8Hs); 
5 7.80-7.55 4H); 7.44-7.34 1H); 7.28 (s, 

1H); 7.00-6.88 («, 2B) ; 5.40 (s, 0.5 x 2H); 
5.32 (s, 0.5 x 4B); 5.29 (s, 0.5 x 2H) ; 3.71 
(s, 0.5 x 3H); 3.60 (s, 0.5 x 3B) ; 2.75-2.48 
(a, 4H); 1.80-1.21 («, 8H) ; 1.00-0.81 (■, 6H) . 



15 

PART B: Preparation of 2-Butvl-1-r4-(2-cartx3xvbenzoy n ber^ 

zole and 2^vl>1>F4-(2^rtx3xvbenzovl)ben2vn-S-f(5^ rboxv-1 .2.3-triazo1-1-vl)methvn-4-chlQrQiniWtf tfe 

20 The slower eluting isomer in Example 218, Part A (190 mg, 0.35 mmol, 1 eq). 0.5 N KOH in methanol (2.76 mL, 
1 .39 mmol, 4 eq) and 5 mL of water were mixed and ref luxed overnight under N 2 . Water (50 mL) was added and the pH 
adjusted to 5. The aqueous mixture was extracted with ethyl acetate (3 x 50 mL), the organic fractions dried (MgS0 4 ) 
and concentrated to give a residue which was triturated with ether yielding 160 mg of solid product. NMR (200 MHz, 
DMSOd 6 + py«J 5 ) 8 8.20 (d, 1H, J= 8Hz); 7.86-763 (m, 4H); 7.57 (d. 1H. J= 8Hz); 7.43 (s. 1H); 7.04 (d, 2H, J= 10Hz); 

25 6.84 (s. 2H); 6.63 (s. 2H); 2.62 (t. 2H, J= 7Hz); 1.65 (t of t, 2H, J= 7,7Hz); 1.30 (t of q, 2H, J= 7.7Hz); 0.81 (t, 3H, J= 
7Hz). Mass Calcd. for C26H24N5O5CI-CO2: 477.1567. Found: 477.1593. 

The faster eluting isomer in Example 218, Part A was hydrolyzed in a similar fashion except that upon acidification 
in the work-up, solid product precipitated, m.p. 149.0-152.5°. NMR (200 MHz, DMSO-d 6 ) 8 8.02 (s, 1H); 8.02 (d, 2H. J= 
7Hz); 7.74 (t, 1H, J= 7Hz); 7.66 (t, 1H, J= 7Hz); 7.50 (d, 2H, J= 7Hz); 7.37 (d, 1H, J= 7Hz); 6.92 (d, 2H, J= 7Hz); 5.83 

30 (s, 2H); 5.42 (s. 2H); 2.52 (t. 2H, J= 7Hz); 1 .55 (t of t, 2H, J= 7Hz); 1 .28 (t of q, 2H. J= 7,7Hz); 0.78 (t. 3H, J= 7Hz). Mass 
calcd. for C26H24N5Q5CI-CO2: 477.1567. Found: 477.1479. 

Examples in Table 16 were prepared or could be prepared by the procedure described in Example 218. Part B. 
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40 

a NUB (200 MHz, CDOlj) 6 8.03 (a, 1H) ; 7.77-7.42 
(«, 5H) ; 7.33 (■, IB); 5.38 (■, 2H); 5.26 («, 
<s 2B); 2.68-2.45 (a, 4B); 1.82-1.48 (a, 4B); 

1.42-1.20 (a, 4B); 1.00-0.80 (a, 6H). 



Example 223 

PART A: Prepara tion of 1 -f4-forn^benzvlV2-biJtvl^hloro-5-h«iroxvm9tNimi^2gle 

To a solution of 5.05 g of H4^yarn3benzyl)-2-butyl-4^hloro-5-hydroxymethylirnida20le in 350 mL of benzene at 
25° was added dropwise 22.8 mL of diisobutylaluminum hydride (0.15 M in toluene). The mixture was warmed to 45° 
and stirred for 1 6 hours. After cooling, the reaction mixture was poured in ice-cold 20% aqueous sulfuric acid. This solu- 
tion was allowed to warm to 25° and then stirred for 2 hours. The solution was cooled to 0 a . neutralized using aqueous 
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sodium hydroxide and extracted with ethyl acetate. The combined organic phases were washed with water and brine, 
dried over anhydrous sodium suHate. filtered, and concentrated. Column chromatography on silica gel (elution: 0-20% 
ethyl acetate/benzene) provided 3.60 g of 1-{4-formyl-benzyl)-2-butyl-4-<*loro-^^ NMR (200 

MHz, CDCI3) 6: 9.96 (s, 1H); 7.47 (AgMg, 4H); 5.26 (s. 2H); 4.42 (s, 2H); 2.54 (t. 2H); 1.64 (quint.. 2H); 1.32 (sext. 2H); 
5 0.86 (t, 3H). 

PART B: Preparation of H(2 ^Cvano-trans-stilben-4^ 

To a solution of 0.98 g of a-bromo-fi-toluntoile in 25 mL of dimethylformamide at 25° was added 1 .40 g of triphenyl- 
10 phosphine. The mixture was stirred at 80° for 3 hours, then treated with 1 .53 g of 1 -(4-formylberizyl)-2-butyl«4-chloro-5- 
hydroxymethylimid azole, followed immediately by 0.54 g of sodium methoxide, and the mixture was diluted with water 
and extracted with benzene. The organic phases were combined and washed with water and brine, dried over anhy- 
drous sodium sulfate, filtered, and concentrated. Column chromatography on silica gel (elution: 0-20% ethyl ace- 
tate/benzene) afforded 0.45 g of H(2'-<^no-lr^-stilberM-yl)met^ 
IS NMR (200 MHz, CDC! 3 ): 8 8.01 (d. 1h); 7.85 (d, 1h); 7.73 (t. 1h); 7.47 (t. 1h); 7.44 (AB, 2H. J-16.3); 7.38 (A2B2. 4H); 
5.28 (s, 2H); 5.24 (t, 1H); 4.34 (d, 2H); 2.49 (t. 2H); 1.47 (quint., 2H); 1.24 (sext.. 2H); 0.79 (t, 3H). 

PART C: 1-r(2'-Carooxv-trans^lben 

20 A solution of 0.40 g of 1 -[2'-cyano-fc^-stilben-4-yl)me^ in 20 mL of 

ethylene glycol and 1 2 mL of 1 0% aqueous sodium hydroxide was ref luxed for 5.5 hours. After cooling, the reaction mix- 
ture was filtered, and the solvent was removed in vacuo. The residue was dissolved in water, and the solution was acid- 
ified to pH 3.5 using hydrochloric acid and the resulting emulsion was extracted with chloroform. The combined organic 
phases were washed with saturated aqueous sodium chloride solution, dried over anhydrous sodium sulfate, filtered 

25 and concentrated. Column chromatography on silica gel (elution:5% methanol/chloroform) afforded 0.12 g of 1-[(2'-car- 
boxv-trans-stilben-4-ynmethy^ NMR (200 MHz, CDCI 3 ): 8 8.08-8.00 (m, 

2H); 7.71 (d, 1h); 7.57-7.47 (m, 3H); 7.34 (t, 1h); 7.01-6.92 (m. 3H); 5.21 (s, 2H); 4.50 (s. 2H); 2.60 (t. 2H); 1.62 (quint. 
2H);1.31 (sext., 2H); 0.03 (t, 3H). 

30 ExamplQ 224 

PART A: Preparation of N -f4»Benzvloxvbenzvl)olvcine ethyl ester 

To a suspension of 1 1.0 g of glycine ethyl ester hydrochloride in 100 mL of dimethylformamide at 25° was addes 
55 22.0 mL of triethyiamine. To the resulting milky suspension was added 9.08 g of 4-benzyloxybenzyl chloride in 50 mL 
of DMF dropwise over 0.5 hour. The mixture was stirred for 16 hours at 25°. The reaction mixture was diluted with die- 
thyl ether and then filtered to remove the precipitated triethyiamine hydrochloride. The resulting solution was concen- 
trated jn vacuo, and the residue was dissolved in ethyl acetate. The solution was washed with water and brine, dried 
over anhydrous sodium sulfate, filtered, and concentrated. Kugelrohr distillation provided 5.90 g of N-(4-benzyloxyben- 
40 zyQglycine ethyl ester [bp 160-180° (0.015 torr.)]; NMR (200 MHz, CDCI 3 ): 8 7.43-7.27 (m, 5H); 7.06 (A 2 B 2 , 4H); 5.01 
(s, 2H); 4.14 (quart.. 2H); 3.71 (s. 2H); 3.36 (s. 3H); 2.01 (bs. 1h); 1.24 (t, 3H). 

PART B: Preparation of N-(4-Benzvloxvbenzvl)-N-formvlQlvcine ethyl ester 

45 A solution of 5.83 g of N-(4-benzylQxybenzyl)g!ycine ethyl ester, 0.86 mL of formic acid, and 20 mL of xylene was 
reftuxed for 2 hours using a Dean-Stark trap to remove the water produced in the reaction. After cooling, the reaction 
mixture was washed with 20% aqueous formic acid, water, saturated sodium bicarbonate solution, water and brine. 
Finally the mixture was dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated to furnish 6.23 
g of crude N-(4-benzyloxybenzyl)-N-formyl glycine ethyl ester, used in the following reaction without further purification. 

so 

PART C: Preparation of 1-f4>Benzvloxvb enzvn>5-carbomethoxv-2-(3H)-imidazolethione 

To a suspension of 1 .1 0 g of sodium methoxide in 35 mL of tetrahydrofuran at 1 0° there was added in one portion, 
a solution of 6.23 g of N-(4-benzyloxybenzyl)-N-formyl glycine ethyl ester and 3.46 mL of methyl formate in 15 mL of 
55 THF. The mixture was stirred at 1 0° for 1 hour and then at 25° for 1 6 hours. The solvent was removed in vacuo and the 
residue dissolved in 36 mL of methanol. To this solution was added 3.57 mL of cone, hydrochloric acid, and the mixture 
was stirred at 40° for 0.5 hour. A solution of 2.80 g of potassium thiocyanate in 6 mL of water was added, and the result- 
ing mixture was stirred for 16 hours at 40°. Finally, 40 mL of water was added, and the mixture was allowed to cool to 
25°. The precipitated solid was recovered by filtration to afford 3.60 g of 1-(4-benzyloxybenzyl)-5-carbomethoxy-2(3H)" 
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imidazolethione: NMR (200 MHz, CDCI3): 8 1 1 .25 (bs, 1 h); 8.05 (s, 1h); 7.39 (m. 5H); 7.03 (A^, 4H); 5.06 (s, 2H); 4.56 
(s, 2H);3.81 (s, 3H). 

PART D: Preparation of W 4-Benzvloxvbenz^2<)roo^^ 

5 

To 60 mL of ethanol at 25° was added porttonwise 0.30 g of sodium metal. After the sodium metal has reacted 3.54 
g of H4*enzyloxybenzyO-5<artx)methoxy-2-(3H)Hmidazolethione was added followed immediately by 2.24 mL of 1- 
iodopropane, and the mixture was stirred at 24° for 3 hours. At this point, the solvent was removed in vacua and the 
residue was dissolved in methylene chloride. This solution was washed with water and brine, dried over anhydrous 
10 sodium sulfate, filtered, and concentrated to furnish 3.46 g of crude 1 K4-beruy1oxybenzy1)-2i5ropytthio-5-carboethoxy- 
imidazole, used in a subsequent reaction without further purification; NMR (200 MHz, CDCI 3 ): 8 7.77 (s, 1h); 7.45-7.32 
(m, 5H); 7.03 (A 2 B2, 4H); 5.49 (s, 2H); 5.03 (s, 2H); 4.28 (quart.. 2H); 3.20 (t. 2H); 1.32 (t, 3H); 1.02 (t. 3H). 

The following intermediates were prepared or could be prepared employing the above procedure. 
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PART E: Preparation of 1-(4>Benzyloxvbenzvl)-2H3roDvlthio-5-hvdroxYmethvlimidazol9 

A solution of 2.05 g of 1-(4-benzyloxybenzyl)-2-propylthio-5-carboethoxyimidazole in 10 mL of tetrahydrofuran was 
45 added dropwise to 10 mL of 1M lithium aluminum hydride in THF at 0° such that the reaction temperature remained 
below 5°. The resulting solution then was stirred at 0° for 1 hour. At this point, the reaction mixture was quenched by 
sequential dropwise addition of 0.40 mL of water, 0.40 mL of 1 5% aqueous sodium hydride, and 1 .20 mL, of water. The 
resulting suspension was filtered employing diethyl ether, and the filtrate was concentrated to furnish 1 .55 g of 1 -(4-ben- 
zyloxybenzy1)-2-propyrmio-5-hydroxy^ NMR (200 MHz. CDCI 3 ): 8 7.41-7.29 (m, 5H); 7.03-6.86 (m. 5H); 

so 5.22 (s, 2H); 5.01 (s. 2H); 4.45 (s, 2H); 3.01 (t 2H); 2.32 (bs, 1h); 1.66 (sext., 2H); 0.97 (t, 3H). 

The intermediates shown below were prepared or could be prepared employing the above procedure. 
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PART F: Preparation of 1 -M-Hvdraxvbenzvn-2^^ 

A solution of 1 .40 g of 1 -(4-benzy1oxybenzyl)-2i3ropylthio-5-hydroxymethylimiclazole in 1 5 mL of trrf luoroacetic acid 
was refluxed for 0.25 hour. After cooling, the reaction was poured into water containing an excess of sodium bicarbo- 
nate, and the resulting emulsion was extracted with ethyl acetate. The combined organic phases were washed with 
brine, dried over anhydrous sodium sulfate, filtered, and concentrated. Column chromatography on silica gel (elution: 
35 0-5% methanol/chloroform) afforded 0.28 g of 1-(4-hydroxybenzyl)-2-propylthto^ NMR (200 

MHz, DMSO-d 6 ): 8 9.41 (s. 1h); 6.88 (s, 1h); 6.79 (AgBg. 4H); 5.14 (t. 1h); 5.07 (s, 2H); 4.33 (d. 2H); 2.89 (t, 2H); 1.54 
(sext.,2H);0.88 (t, 3H). 

These intermediates were prepared or could be prepared employing the above procedure. 
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STEP G: Preparation of 1-f4^2-Crenoben zvloxvlbere^^ 

5 The title compound was prepared from 1 -(4-hydroxybenzyl)-2i3itx>ytthi^^ using the pro- 

cedure described in Example 192, Part C; NMR (200 MHz. CDCfe): 8 7.66 (m, 3H); 7.43 (m, 1h); 7.03 (s. 1h); 6.99 
(AaB* 4H); 5.23 (s. 2H); 5.22 (s. 2H); 4.47 (s. 2H); 3.04 (t ( 2H); 1.69 (sext., 2H); 0.98 (t, 3H). 

The following 2-mercaptoimida20les shown below were prepared by the procedure illustrated above. 



10 



15 



20 



25 



30 




35 



40 STEP H: Preparation of H4-(2 -CartMXYbenzv1ox^ 

A solution of 0.23 g of 1[4-(2-cyanobenzy1oxy)benzyQ-2-p^ in 17 mL ol ethylene 

glycol and 7 mL of 10% aqueous sodium hydroxide was refluxed for 14 hours. After cooling, the reaction mixture was 
filtered, and the solvent was removed in vacuo. The residue was dissolved in water, and the solution was acidified to pH 
45 3.5 using hydrochloric acid. The precipitated solid was recovered by filtration and recrystallized from aqueous ethanol 
to furnish 0.094 g of 1 -[4-(2-carboxybenzyloxy)ben^ NMR (200 MHz. DMSO- 

d 6 ): 8 13.12 (bs. 1h); 7.93 (d, 1h); 7.58 (m. 2H); 7.45 (m. 1h); 6.99 (A2B2, 4H); 6.98 (s. 1h); 5.42 (s. 2H); 5.25 (bs. 1h); 
5.17 (s, 2H); 4.35 (S, 2H); 2.92 (t. 2H); 1.54 (sext.. 2H); 0.89 (t. 3H). 

The following 2-mercaptoimidazoles of Table 17 were prepared or could be prepared by the procedure illustrated 
50 above. 
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Example 227 

35 PART A: Preparation of 1-(4-Nrtrobenzvn-2-bu1v^^ 

A mixture of 1 g of 1-(4-nitrobenzyl)-2-butyl^-ch!cxo-5-hydroxymethyl imidazole and 5 g of activated Mn0 2 in 
CH 2 CI 2 was stirred at room temperature for 16 hours. The reaction mixture was filtered through celite and the filtrate 
was concentrated to give a thick oil which was purified by flash column chromatography on silica gel (Hexanerethyl ace- 
40 tate=1.5:1 elution). The desired compound was obtained as a colorless solid, 0.76 g; m.p. 88-89°; NMR (200 MHz. 
CDCI 3 ): 8 9.74 (2, 1h); 5.64 (s, 2H); 2.63 (t, 3H, J=7.4 Hz); 1.68 (m. 2H); 1.34 (m, 2H); 0.89 (t, 3H, Jo7.3 Hz). 

PAFTT B; Preparation of 3J1-f4-Nfroben z vn-24xjtvM acid, ethyl ester. E and Z isomers 

45 A mixture of 1 .2 g of 1 -(4^itrobenzyl)-2-butyl-4-chloroimidazole-5-aidehyde and 1 .5 g of (carboxymethylene)triphe- 
nylphosphorane in 50 mL of benzene was ref luxed for 2 hours. The reaction mixture was concentrated and the residue 
was purified by flash column chromatography on silica gel (Hexane:EtOAc=3:1 elution). The major product, the E iso- 
mer, was eluted first and was obtained as a thick oil initially which solidified to give an amorphous solid, 1 .2 g. The minor 
product, the Z isomer was eluted next and was isolated as a thick liquid, 85 mg. E isomer: NMR (200 MHz, CDCI 3 ): 7.3 

so and 6.53 (d, 2H, 5-16 Hz); 5.3 (s, 2H); 2.62 (t, 2H, J-7.3 Hz); 1.69 (m, 2H); 1.28 (m, 5H); 0.89 (t 3H, J-7.3 Hz). Z iso- 
mer: NMR (200 MHz. CDCia): (key peaks only) 6 6.45 and 6.02 (d, 2H, J=1 1 .8 Hz); 5.17 (s, 2H). 

PART fV Proration of 3-M - (4-Nrtrobenzv^2-bu^ E igQW 

55 A solution of 0.5 g of 3-[1-(4-nitrobenzyl)-2-butyl-4-chloroimidazol-5-yl]propenoic acid, ethyl ester, E isomer in 20 
mL of THF was cooled with an ice bath, 1.7 mLof 1.5 M diisopropylaluminum hydride (in toluene) was added slowly. 
The cooling bath was removed and the reaction mixture was stirred at room temperature for 1 hour. The reaction mix- 
ture was then quenched with 3 mL of cone. NH 4 CI solution and the mixture was stirred for an additional 30 minutes. 
During this period an extensive gel-like material formed. The reaction mixture was further diluted with ether and filtered 
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through celite. The f atrate was concentrated and the crude product was purified by flash column chromatography on sil- 
ica gel (Hexane:EtOAc=1 :1 elution). The desired compound was obtained as a thick liquid; NMR (200 MHz. CDCI 3 ): 8 
6.5-6.15 (m, 2H); 5.21 (s, 2H); 4.25 (d, 2H, J=4.5 Hz); 2.35 (t. 3H, J=7.4 Hz); 1.68 (m, 2H); 1.34 (m, 2H); 0.86 (t. 3H, 
J=7.4 Hz). 

5 

PART D: Preparation of 3-f1 ■f4>Aminob^zvn>2^tJtv 1-4^loroimidazol-5'Vnpropen-1>ol > F isomer 

A mixture of 0.2 g of 3-[1 -(4-nitrobenzyO-2-butyW-^ 0.1 5 g of iron and 0.3 mL of gla- 

cial acetic acid in 1 0 mL of absolute ethanol was ref luxed for 1 hour. The reaction mixture was concentrated to dryness 
10 and the residue was dissolved in 20 mL of water and the solution was made basic to pH 8 by adding K 2 C0 3 . The mix- 
ture was then extracted with ethyl acetate and the ethyl acetate layer was washed with water. The organic layer was 
concentrated to give a crude product which was purified by flash silica gel column chromatography (ethyl acetate elu- 
tion). A pure product was obtained as an amorphous solid; NMR (200 MHz, CDCi 3 : 8 6.76 and 6.62 (dd. 4H, J=8.5 Hz); 
6.42-6.22 (m, 2H); 2.57 (t, 2H, J=7.3 Hz); 1.65 (m, 2H); 1.33 (m. 2H); 0.87 (t, 2H, J=7.3 Hz). 

75 

PART E: Preparation of 3-f1 -f4-(2-CartoxYbenzam ido)te^ E isomer 

To a solution of 95 mg of 3-[1-(4-aminobenzyl)-2-butyl-4-chloroimidMOl-5-ynpropen-1-ol in 2 mL of CHCI 3 was 
added 45 mg of phthalic anhydride and the mixture was stirred at room temperature for 1 hour. During this period of 
20 time the initially clear solution became turbid and produced solid. The reaction mixture was diluted with 2 mL of ether 
and the solid was collected by filtration and washed with ether. The desired product was obtained as a tan solid, 115 
mg. m.p. 150-151°; NMR (10% DMSO^g/CDCIa): 8 9.94 (s. 1h); 7.71 and 6.93 (d, 4H, J=8.3 Hz); 6.36 (m, 2H); 5.1 (s. 
2H); 4.18 (d, 2H, J=3.9 Hz); 2.6 (t, 3H, J=7.4 Hz); 1.68 (m, 2H); 1.34 (m. 2H); 0.89 (t. 3H, J-7.4 Hz). 

25 Example 228 

PART A: Preparation of 3-r2-BiJtvl-4-chl o ro-1-r4-aminobenzvnimidazol-5-vnpropenoiC flfld ethyl ester , E isomer 

A mixture of 0.5 g of 3-[2-butyl-4-chloro-1-(4-nrtr<x3enzyl)imidazo»-5-y0prc)penoic acid ethyl ester (E isomer) pre- 
30 pared from Part B of Exarrple 227, 1 g of iron and 2 mL of glacial acetic acid in 30 mL of absolute ethanol was ref luxed 
for 1 hour. The reaction mixture was concentrated to dryness and the residue was dissolved in 50 mL of H 2 0. The aque- 
ous solution was adjusted to pH 8 by K 2 C0 3 and was extracted with ethyl acetate. The crude product obtained upon 
concentration of the ethyl acetate extract was purified by flash silica gel column chromatography (hexane:ethyl ace- 
tate^ :1 elution). The desired compound was obtained as a thick colorless oil, 0.35 g. 

35 

PART B: Preparatipn of 3-f2-BuWl-4-chloro-1-(4-(2-c a rboxvbenzam^ acfl ethyl ester , 

E igQmer 

A mixture of 361 mg of the aniline derivative obtained from Part A and 1 50 mg of phthalic anhydride in 3 mL of chlo- 
40 roform was stirred at room temperature for 1 hour. The reaction mixture was concentrated and the residue was tritu- 
rated in ethyl ether. The resulting solid was collected and dried to give a colorless solid. 450 mg, m.p. 180-181°. NMR 
(CDCI 3 , 5% DMSO-d 6 ) 8 0.91 (t, 3H. J= 7.1Hz); 1.1-1.4 (m, 5H); 1.60 (q, 2H, J= 7,3Hz); 2.71 (t. 2H, J= 8.4Hz); 4.17 (q, 
2H, J= 7,3Hz); 5.23 (s, 2H); 6.46 + 7.38 (d each, 2H, J» 16.1Hz); 6.0-8.0 (m, 8H), 10.2 (s, 1H). 

45 Example ?29 

PART A: Preparation of 1 .fg^Carpom e thoxvbiphenvl-4-vnm^ 

A mixture of 0.68 g of the hydroxymethyl precursor prepared in Example 85, Part C and 3.4 g of activated Mn0 2 in 
so 30 mL of CHCI 3 was stirred at room temperature for 4 hours. The reaction mixture was then filtered through celite and 
the filtrate was concentrated to give a thick oily residue which was purified by flash chromatography on silica gel (hex- 
aneethyl acetate=2:1 elution). The desired aldehyde was obtained as a thick colorless oil, 0.5 g; NMR (CDCI 3 ): 9.78 
(s, 1H); 5.6 (s. 2H); 3.63 (s, 3H); 2.63 (t, 3H, J=7.4 Hz); 1.68 (m, 2H); 1.34 (m, 2H); 0.89 (t, 3H. J=7.4 Hz). 

55 PART B: 4-f1-{2'-Caft»methoxvbiphen^ E isomer 

A mixture of 0.5 g of 1-(2'-carbomethoxybi- phenyl-4-yl)methyl-2-butyl^-chloroimida^de-5-cart»xaldehyde and 
.04 g of 1 -triphenylphosphoran- ylidene-2-propanone in 20 mL of benzene was ref luxed for 16 hours. The reaction mix- 
ture was concentrated to give an oily residue which was purified by flash chromatography on silica gel (hexane:ethyl 
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acetate* 1 :1 elution). The desired compound was obtained as a thick yellowish liquid, 0.46 q; NMR (200 MHz. CDCI 3 ): 
6 7.9-6.8 (m, 10H); 5.24 (s. 2H); 3.62 (s, 3H); 3.62 (s, 3H); 2.69 (t 2H, J=7.4 Hz); 2.26 (s, 3H); 1.72 (m, 2H); 1.38 (m, 
2H);0.91(t. 3H.J=7.4 Hz). 

5 PART C: Preparation of 441-f2^rhomathoxvbi p h ft ^ E 

A solution of 0.45 g of the compound prepared in Part B in 5 mL of methanol was cooled with ice and 0.2 g of 
NaBH 4 was added portionwise. After all the NaBH 4 was added the reaction mixture was stirred for 10 minutes. The 
io reaction mixture was concentrated to dryness and the residue was treated with 3 mL of satd. NH 4 Ci and the mixture 
was stirred at room temperature for 10 min. The mixture was then extracted with ethyl acetate and the ethyl acetate 
extract was concentrated to give a thick liquid. 0.45 g; NMR (200 MHz, CDCI 3 ): 6.45-6.15 (m, 2H,); 5.16 (s, 2H); 4.34 
(m,1H, ); 3.67(s. 3H). 

is Example 23Q 

PART A: Preparation of l-f4-nfrobenzvn-2-bu^ E isomer 

A solution of 0.4 g of benzyltriphenylphosphonium chloride in 20 mL of dried THF was cooled to -30°. To the above 
20 solution was added 0.65 mL of 1 .6 M n-BuU dropwise. As the BuLi was added the solution turned to deep orange color. 
After stirring for 10 min. at -30°, 0.32 g of l-(4-nitrobenzyl)-2-butyl-4-chloroimidazole-5-aldehyde was added and the 
reaction mixture was allowed to warm up to room temperature and stirred at room temperature for 2 hours. The reaction 
mixture was quenched with 2 mL of saturated NH 4 CI solution and diluted with ethyl acetate, and the ethyl acetate solu- 
tion was washed with water and a brine solution. Evaporation gave a thick oily residue which was purified by the flash 
25 silica gel column chromatography (hexane:ethyl acetate=3:1 elution) to give a thick yellow oil, 0.39 g. 

PART B: Preparation of l-M-tt-Carooxybenzamido to ^ E isomer 

The compound was prepared from the compound of Part A by the procedure described in Example 227, Parts D 
30 andE;m.p. 111-113° (dec). 

Example 231 

PART A- Preparation of 3-f2-Butv1-4-chloroO-(4^ flCEtate. E isomer 

35 

A mixture of 1 g of 3-[1-(4-n'rtrobenzyO-2-butyM^ obtained from Part C of Example 

227, 1 mL of acetic anhydride and 2 mL of pyridine in 20 mL of CH 2 CI 2 was stirred at room temperature for 16 hours. 
The reaction mixture was diluted with 100 mL of ethyl acetate and the organic layer was washed with H 2 0. The crude 
product obtained upon concentration of the organic layer was purified by flash silica gel chromatography (hexane:ethyl 
40 acetate=1 :1 elution) to give the desired acetate as a thick colorless oil, 0.95 g. 

PART B- Preparation of 3-r2-BiiM-4-chlo r o-1-(4-^ achate, E W™W 

The nitro compound obtained from Part A was reduced to the amino conpound by the conditions described in Part 
45 D of Example 227. The desired compound was obtained as a colorless thick oil. 

p^T r,- Preparation of a.fg-Biityl-4-ch l nro-1-(^ acetate, E 

isomer 

so The phthalamic acid derivative was obtained from the aniline derivative obtained from Part B and phthalic anhy- 
dride by the method described in Part E of Example 227. The desired compound was obtained as a colorless solid, m.p 
84-87° 

NMR (CDCia) 8 0.91 (t, 3H. J= 7.1Hz); 1.2 (m, 2H); 1.7 (m, 2H); 2.0 (s, 3H); 2.7 (t, 2H, J= 7,4Hz); 4.57 (d. 2H, J= 
5.4Hz); 5.06 (s. 2H); 6.24 (m. 2H); 6.9-8.0 (m, 8H); 8.8 (s, 1H). 

55 
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Example 232 

Preparation of 3-f1-(4-« N-Trifluoromethanesulfonvnan th^ - 
pj acetate. E isomer 

5 

A mixture of 0.72 g of 3-[2-butyM-chloro-1 -(4-aminobenzyI)imida2ol-5-yI]-3-propen-1 -cl acetate obtained from 
Example 231 , Part B and 0.6 mL of tri-ethyiamine in 20 mL of CH 2 CI 2 was cooled with an ice bath. To this solution was 
added 0.6 g of g-<tri-f luoromethanesuffonamidojbenzoyl chloride dropwise and the reaction mixture was stirred at room 
temperature for 2 hours. The reaction mixture was then diluted with 100 mL of ethyl acetate, and the ethyl acetate solu- 
io tion was washed with water, dried over Na 2 S0 4 and concentrated to give a crude product which was purified by a flash 
silica gel column chromatography (3% aceto- nitrile in ethyl acetate) to give the desired compound as a solid, 1 .05 g. 
m.p. 156-158° NMR (200 mHz, CDCI 3 ): 6 12.9 (bs. 1H); 8.12-6.91 (m); 6.3 (s) 5.09 (s); 4.61 (d, 2H. J=4.5 Hz); 2.04 (s. 
3H). 

is Example 233 

Proration of 341-r4-«N-frffluorom^ 
isomer 

20 A mixture of 0.9 g of the compound of Example 232 and 3 mL of 1 N NaOH in 6 mL of methanol was stirred at room 
temperature for 16 hours. The reaction mixture was diluted with 50 mL of water and the aqueous solution was acidified 
to a pH of 3 with 1N HCI to produce extensive solids which were collected and washed with water. The solids were then 
dried in vacuo to give 0.85 g of the desired product, m.p. 129-131°; NMR (200 MHz, 5% DMSO-0VCDCI3): 8 1 1 . 15 (bs. 
1 H); 8.02-6.95 (m. 8H); 6.5-6.3 (m, 2H); 5.13 (s, 2H); 4.19 (d. 2H. J=3.5 Hz). 

25 

Example 234 

PART A: Preparation of 3-f2-BtJtvM-chloro-1-r4-nfr^ acid, ethyl ester 

30 The sodium salt of diethyl malonate was generated from 2.5 g of NaH (50% oil dispersion) and 8 mL of diethyl 
malonate in 100 mL, of dried DMF with ice cooling. To the above solution was added 5 g of the chloromethyl compound 
and the mixture was stirred at room temperature for 3 hours. The reaction mixture was stirred at room temperature for 
3 hours. The reaction mixture was concentrated and the residue was diluted with 100 mL of water. The aqueous layer 
was acidified to a pH of 6 by 1N HCI and the product was extracted with ethyl acetate. The crude product was purified 

35 by column chromatography (Hexane:EtOAc«2:1 elution) which afforded the product as a thick yellow oil, 2.8 g. 

PART B: Preparation of 3-r2-Butvl-4-chloro-1-f4-nitrob enzv»imidazol-5-vnpropanoic acid methyl ester 

A mixture of 0.5 g of the compound from Part A in 20 mL of 3N HCI was ref luxed for 2 hours. The reaction mixture 
40 was cooled and neutralized to a pH of 6 with 4fci NaOH solution. The resulting gummy solids were extracted into ethyl 
acetate and concentrated to give a thick yellow oil, 0.5 g. The propionic acid derivative was dissolved in ethyl ether and 
was treated with diazomethane in ethyl ether to give a crude methyl ester which was purified by column chromatography 
(hexane:ethyl acetate- 1 :1) which afforded the product as a waxy solid, 0.34 g. 

as PART C: Preparation of 3-f2-Butvl-4<hloro>l-f4-(2^rpoxvbenzamid olbenzvnimidazol-5-ynpropanoic acid methyl 
ester 

The nitro compound of Part B was reduced to the corresponding amino compound by methods previously 
described. A mixture of 17 mg of the amino compound and 7.5 g of phthalic anhydride in 1 mL of CHC1 3 was stirred at 
so room temperature for 1 hour. The reaction mixture was concentrated to dryness and the residue was triturated with 
ether. The resulting solids were collected and washed with ether. The pure product was obtained as a colorless solid. 
20 mg, m.p. 150.5-151.5° (dec). 

Example 235 

55 

Preparation of 3-r2-ButvM-chloro-1 -(4-«N-trif luoromethanesulfonv»anthranilamido)benzy|)imidazol-5-y|lprQpflngiC 
acid methyl ester 

Reaction between the amino compound of Example 234, Part C and g-(trif luoromethanesulfonamido)benzoyl chlo- 
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ride using the conditions described in Example 232 produced the title compound as a solid, m.p. 168-172°. 
Example ?36 

s PART A: Preparation of 341-(4-N *robenzvll2-burt^ art*. N.N-dimeWflmide 

To a solution of 0.7 g of propionic acid from Part B of Example 234 in 20 mL of methylene chloride was added 0.5 
mL of pyridine, 0.16 g of dimethytamine HCI saJt and 0.42 g of dicyclohexylartxxiiimide. The mixture was then stirred 
at room temperature for 16 hours. At the end of the reaction the mixture was filtered through celite and the filtrate was 
w concentrated to give a thick oily product. Thus obtained crude product was purified by flash column chromatography 
(100% elution) to give a pure product as a thick colorless oil, 0.68 g; NMR (200 MHz, CDd 3 ) 6 2.89 (s, 3H); 2.93 (s. 
3H);5.43(S.2H). 

PART Br Preparation of 3-(1-r4-AminohraYl)-2^iitv M -^^ acid. N.N-dimettTYtamide 

75 

The nitro compound from Part A was reduced by the same method as described in Part D of Example 227 to give 
the amino compound as a solid, m.p. 146-148°. 

PART C: Proration of 342-Bulv1^chlo m -1 -(4-(f N-tr ^ 
20 panoic acid. N.N-dimethvlamine amide 

The amino compound from Part B was treated with Q-(trif luoromethanesulfonamido)benzoyl chloride as described 
in Example 232 to give the trifluoromethyl- sulfonamide product, m.p. 106-108°. 

25 PART D: Preparation of 342-Butvl-4-ch)oro-1-( 4 -t2^rt»^ figfl , N . N- 

dimethvlamine amide 

The amino compound from Part B was reacted with phthalic anhydride as described in Part E of Example 227 to 
give the phthalamic add derivative, m.p. 139-142°. 

30 

Example 237 

PART A: Preparation of 341 -t4-Nttrobenzd-2^tJtvl-4 - ^^^ asfr ethyl 

ester 

35 

A solution of 2 g of the malonate derivative obtained from Part A of Example 234 in 10 mL of dried DMF was cooled 
with ice. To the solution was added 0.22 g of NaH (50% oil dispersion) and the solution was stirred for 5 minutes before 
adding 0.3 mL of methyl iodide. The reaction mixture then stirred at room temperature for 2 hours. The reaction mixture 
was diluted with 400 mL of ethyl acetate and the organic layer was washed with H 2 0 and brine. The crude product 
40 obtained upon concentration of the organic layer was purified by flash silica gel column chromatography (hexane:ethyl 
acetate- 1 :1 elution) to give a pure compound as a thick colorless oil, 1 .8 g. 

PART B: Preparation of 3-p -(4-Nitrobenzvn-2-biitvM ^ add 

45 Trie malonate derivative from Part A was subjected to the hydrolysis<Jecarboxylation condition as described in Part 
B of Example 234. The desired compound was obtained as a thick yellowish liquid. 

PART C: Preparation of 341-(4-Nfrobenzvn- 2 -r^ art , frPpropvl 

so A mixture of 0.38 g of the acid from Part B, 1 mL of isopropyl alcohol and 0.22 g of dicyclohexylcarbodiimide in 10 
mL of CH 2 CI 2 was stirred at room temperature for 16 hours. The reaction mixture was concentrated and the residue 
was taken into ethyl acetate. Insoluble material was f iHered off and the filtrate was concentrated to give a crude product 
which was purified by column chromatography (hexaneiethy! acetate-2:1 elution) to give the desired compound as a 
thick colorless oil, 0.36 g. 

55 

PftftT D: Preparation of 341-f4-«N-frifluoromethanesufon^ RCtf, iSPPTPPYl 

ester 

The title compound was prepared from the ester of Part C by the methods described in Parts B and C of Example 
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236; m.p. 132-135°. 



Examples ?38 and 239 

5 PART A: Preparation of d and 1 3-M -(4-Nitrobe nzv^2-butvl-4^^^ fiCM. <Ht)-a- 

methvlbenzylamide 

A mixture of 0.71 g of the propionic acid derivative from Part B of Example 237, 0.25 mL of d-(+)-a-methytben- 
zylamine and 0.4 g of dicyclohexylcarbodiimide in 50 mL of CHgCfe was stirred at room temperature for 16 hours. The 
10 reaction mixture was concentrated and residue was dissolved in 1 00 mL of ethyl acetate. Insoluble material was filtered 
off through celite and the filtrate was concentrated to give a crude product which was purified by silica gel column chro- 
matography (hexaneiethyl acetate»2:1 elution). Two diastereoisomers were separated as a thick colorless oil, 0.37 g 
each. 

T5 PART B: Preparation of d and 1 3-M -(4-Aminobenzvn-2-butvM-c h^ acti, <H t)-tt- 

methyitenzylamig'e 

The nitro compound from Part A was reduced by the same method described in Part D of Example 227 to give the 
amino compound as a thick colorless oil. 

20 

PART C: Preparation of d and 1 3-f1 -(4-f2-Carboxvbenzamidotoenzvl-2-b^ 
arid d-(+)-<i-methvibenzvtamide 

Each diasteroisomer of the amino compound from Part B was reacted with phthalic anhydride separately as 
25 described in Part E of Example 227, to give the phthalamic acid derivatives, m.p. 188-189.5° and 201 -202° t respec- 
tively. 



Example 240 

30 Preparation of 1 -f f2'-Caftx>xvb i ^ art* 

To a solution of 1.03 g of i-[(2'-carbomethoxylaphenyl-4-yl)m^ in 
1 0 mL of anhydrous acetic acid at 25° was added a solution of 0.62 g of chromium trioxide in 1 0 mL of water. The mix- 
ture was stirred at 25° for 15 minutes and then poured into water. The precipitated solids were recovered by filtration 
35 and then dissolved in 50 mL of 1 .0 N aqueous sodium hydroxide solution. The alkaline solution was allowed to stand at 
25° overnight and then acidified to pH 3 with 10% aqueous hydrochloric acid. The precipitated solid was recovered by 
filtration and recrystallized from ethyl acetate to afford 0.10 g of l-[(2'-<»rboxybiphenyl-4-yl)methyn-2-butyl-4-chloroim- 
idazole-5-carboxylic acid (m.p. 186-187° (decomp.)). NMR (DMSOd 6 ) 8 12.97 (or s. 2H); 7.68 (d, 1 H); 7.53 (t. 1 H); 7.41 
(t 1H); 7.34 (d, 1H); 7.28 (d, 2H); 7.02 (d, 2H); 5.61 (s, 2H); 2.60 (t, 2H); 1.53 (quint., 2H); 1.27 (sext., 2H); 0.81 (t. 3H). 



40 



Example 240A 

Preparation^ 2-butvM -f(2'-'1 H-tetrazol-S-vnbiphen vl-4-vl^methvlV^trif luoromethvlimidazole-5-carbQXVIic acid 

45 A mixture of 4.00 g of 2-butyl-5-hydroxymetri^ 

yi)methyl]imidazole and 8.00 g of activated manganese dioxide in 50 mL of methylene chloride was stirred at 25°C. At 
24 hours into the reaction 2.00 g of manganese dioxide was added. After a total of 100 hours the reaction mixture was 
filtered with methylene chloride. The solids then were washed with methanol, and the methanol filtrate concentrated. 
The residue was dissolved in water. The resulting aqueous solution was adjusted to pH 3 using 10% hydrochloric acid 

so and then extracted with 4:1 chloroform/i-propanol. The combined organic phases were washed with brine, dried over 
anhydrous sodium sulfate, filtered, and concentrated. Column chromatography (elution: 95:5:0.5 chloroform/metha- 
nol/acetic acid) furnished 0.25 g of 24MityM-[(2'-(1H-tete 

carboxylic acid as an amorphous solid. _ 
NMR (200 MHz, DMSO-de): 8 7.70-7.48 (m, 4H), 7.00 (A 2 B2. 4H). 5.58 (s, 2H). 2.59 (t. 2H). 1.51 (quint., 2H), 1.25 

55 (sext.. 2H), 0.79 (t 3H). 

Examples 241-265E were prepared using procedures illustrated in Examples 227-240A. 
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AX 



241 n-butyl CI ^^CM^OH 



HOjC 

242 n-butyl CI '^COjCH, ♦-■HCO-^""^ 1TX.5-1I2.3 



H0 2 C 



243 n-butyl CI > * <r ^ | CH3 *" , ' KCO *^3 W °" M2 



30 H0 2 C 



244 n-butyl Ci (CH^COCHj 



245 n-propyl CI CMjCHjCOjCHj 



246 n-butyl CI CM 2 CM(CM J )C0 2 CH(CH J 



«-»MCO-/~S W4-162 



247 n-butyl CI {CH^jOAc 



) 2 4-»HCO-^^^ 
M0 2 C 

KOjC 



129*125 



124-127 
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" (continued) 



w 



15 



20 



25 



30 



35 



40 



45 



Ex. 
fo. 



J -8 



.13 



248 n-butyl Ci (CH^OAc 



249 n-butyl CI CHjCHjC 

O 



HOjC 

250 n-butyl CI CM CH C-W \ 4-«KC0-^™\ 



2S1 n-butyl CI CH^OCMHCHj 



251A n-propyl CI COjH 



2S2 n-butyl CI COjH 



259 n-pentyl H COjH 



KOjC 





CO^M 



HPCC) 
*4-*7 



142-144 



63-44.5 



(amorphous 
solid)* 



(amorphous 
solid) b 
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Table 18 (continued) 

N2I s! *I *! id! 



CO«H 



254 n-propyl 

o ^ 



C0 2 M 
COjH 



255 n-propyl CI n^*Ch 2 OH 



256 n-propyl Cl V^^CHjOH 



257 n-butyl Cl >-^C^ ^ 4-WICC 

K0 2 C 

0 

258 n-butyl Cl ^WHj-^ 

cr 3 $o 2; 



0 

40 2i9 n-butyl Cl (CM 2 > 2 CIIHC t H $ 



4-tfH 

cr.so.v 

260 n-butyl Cl CH.CH.c/ \-CH. 4-«MC0-^ 

M0 2 C 
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Be 

No. R 



E 7 R 8 



Table 18 (continued) 
*13 



VPCC) 



10 



15 



20 



25 



30 



35 



40 



45 



261 n-butyl Cl CH 



K0 2 C 



262 n-butyl Cl CH_CN_C1I UH 

2 \ / 
0 



263 n-butyl Cl CMjCM^CH «- c 6 H 5 

0 ^ — ' 



cr so • 



264 n-butyl Cl CHjCMjCO^ 



26S n-butyl Cl CH^H^CH 



265A n-propyl CF3 CO^ 



cr so.m 

C0 2 H 
COjH 



75-76.5 



83-85 




(amorphous 
solid) c 



N-N 



265B n-butyl CF 2 Cr 3 COjH 




(arorphous 
solid) d 



so 



160 



EP0 00324377 [fite :/A\dcwas03Vfinndata\l p\Fo!evPa^ 



Page 161 of 234 



15 



35 



40 



45 



50 



EP0324 377B1 



Ex 



Table 18 (continued) 



,13 



MPCO) 



w 



26 5C n-propyl CFjCFj COjH 



N-N 



(amorphous 
solid) e 



20 



265D n-propyl CF 3 COjH 



5 



(amorphcws 
solid) f 



30 



265E n-propyl CFJT^ COjH 



OOjH 



(Amorphous 
solid)' 
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10 



is 



20 



25 



30 



35 



45 



50 



55 



a -NMR (200 MBz; CDClg) , CD 3 0D, TWS) : 6 

7.88-6.00 (a, 8B), 5.52 («, 2H), 2.63 (t, J- 
7.5H«, 2H); 1.77-1.66 (■, 2H), 0.85 (t, J« 7 
Bs, 3H). 

b -NMR (200 MBz, DMSO-dg) : 6 7.46-7.63 (a, 4H) , 
7.05 (d, 2H, J= 8Hz), 6.83 (d, 2H, J« 8Bz) , 

5.56 (s, 2B); 4.10 (s, 12H) ; 2.55 (t, 2H, J» 
7.5 (Hs), 1.44-1.52 (a, 2E), 1.17-1.28 (a, 
2H), 0.78 (t, 3H, J= 7 Hs) . 

c -NMR (200 Iffla, DMSO-dg) : 6 7.71-7.50 (a, 4H), 
7.02 (^2, 4H), 5.60 («, 2H), 2.58 (t, 2B) , 

1.57 (sext., 2H), 0.84 (t, 3H) . 

d -NMR (200 UBi, DMS0-d 6 ): 6 7.74-7.62 (a, 4B) , 

7.05 (AgBg, 4H), 5.58 (., 2H) , 2.62 (t, 2H) , 

1.51 (quint., 2B), 1.25 («ext., 2H), 0.80 (t, 
3B). 

• -NMR (200 MHz, DMS0-d 6 ) : 5 7.73-7.53 (a, 4B) , 

7.04 (k£ 2 , 4B), 5.58 (•, 2B) , 2.60 (t, 2B) , 

1.56 (.ext., 2B), 0.84 (t, 3B) . 



f -NMR (200 MHb, DMS0-d 6 ): 6 13.78 (br s, 1H), 
12.82 (br ■, IB), 7.75 (d, IB), 7.68 (t, IB), 
<o 7.47 (t, IB), 7.35 (a, 3B), 7.08 (d, 2B), 5.63 

(s, 2H), 2.66 (t, 2B), 1.61 (»«xt., 2B), 0.86 
(t, 3B). 



g -NMR (200 MHz, DMSO-dg): 6 13.73 (br s, IB) , 
12.80 (br •, IB), 7.74 (d, IB), 7.58 (t, IB), 
7.46 (t, IB), 7.33 (a, 3B), 7.07 (d, 2B), 6.65 
(«, 2B), 2.65 (t, 2B), 1.62 (sext., 2B) , 0.85 
(t, 3B). 
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Excrete ?66 

PART A- Proration of 2-(Biit-1-en-1-vn-5-t - biJtvldim^ 

chlproimidazole 

5 

2-(But-1-en-1-yl)-1-[(2^carbome1ho^ P- 4 9)- t-butyW- 

imethylsilyl chloride (0.55 g), and imidazole (0.5 g) were mixed and stirred in DMF (5 mL) for 18 hours at room temper- 
ature. Dilution with ethyl acetate and washing the organic phase with water followed by drying (MgS0 4 ). evaporation of 
the solvent in vacuo, and flash chromatography in 3:1 hexane/ethyl acetate yielded 1 .5 g of a clear oil. NMR (200 MHz, 
io CDCy 8 7.83 (d, 1H); 7.52 (t, 1H); 7.40 (t. 1H); 7.33-7.24 (m, 3H); 7.08 (d. 2H); 6.83 (d of 1 1H); 6.13 (d. 1H); 5.30 (s t 
2H); 4.57 (s. 2H); 3.64 (s, 3H); 2.21 (quint, 2H); 1.04 (t, 3H); 0.86 (s, 9H) 0.05 (s, 6H). 

PART Br Preparation of 5-t-But^imetrwlsi M 

carftoxaldehyde 

15 

2-(But-1 -en-1 -yl)-5-(t-butyldimethylsilyloxymethyl)-1 -[(2-carbomethoxybiphenyi-4-yi)methyl-4-chlorimidazole (262 
mg) was reacted with osmium tetroxide and sodium periodate by the procedure described in Example 178, Part B for 
1 5 hours at room temperature. Work-up and flash chromatography in 3:1 hexane/ethyl acetate yielded 200 mg of an 
amorphous solid. NMR (200 MHz, CDd 3 ) 8 9.74 (s, 1 H); 7.84 (d. 1 H), 7.54 (t. 1 H), 7.43 (t. 1 H), 7.34-7.25 (m. 3H). 7. 16 
20 (d, 2H) 5.83 (s. 2H), 4.65 (s. 2H), 3.64 (s, 3H). 0.90 (s. 9H), 0.09 (s, 6H). 

PART H: Preparation of S-t-But^imelhytalyloxv^ 
1-en-1 -^imidazole 

25 5-t-Birtyldimethylsilylc^ . 
(200 mg) was added all at once to a solution of n-butyltriphenytphosponium bromide (0.26 g) and potassium t-butoxide 
(70 mg) in THF at 0°C. The reaction mixture was stirred at room temperature for 1 5 minutes when it was quenched with 
saturated aqueous ammonium chloride solution. The mixture was extracted with ethyl acetate, the organic layers 
washed with water, dried (MgS0 4 ) and the solvent removed in vacup. The residue was flash chromatography in hex- 
so ane/ethyl acetate (5:1) to yield 100 mg of an oil. NMR (200 MHz, CDCy 5 7.85 (d, 1H), 7.54 (t, 1H), 7.42 (t. 1H), 7.35- 
7.24 (m, 3H), 7.07 (d, 2H), 6.07 (d, 1 H). 5.87 (d of t, 1 H), 5.28 (s, 2H), 4.59 (s. 2H), 3.64 (s. 3H), 2.69 (quart.. 2H). 1 .46 
(sext.. 2H). 0.91 (t, 3H), 0.86 (s, 9H), 0.05 (s. 6H). 

PART n- Preparation of 1 4f g'-Carhomethoy y^ 
35 dazole 

5-t-Butyldimethylsilyloxymethyl-1 -[(2'-cartx>methoxybiphen -en-1 -^imidazole 

(100 mg) was desilylated with fluoride by procedures familiar to one skilled in the art. Flash chromatography in 1:1 hex- 
ane/ethyl acetate yielded 65 mg of a viscous, colorless oil. NMR (200 MHz, CDCI 3 ) 6 7.85 (d, 1 H), 7.55 (t, 1 H), 7.42 (t, 
40 1H), 7.28 (m, 3H), 7.05 (d, 2H), 6.1 1 (d, 1H), 5.92 (d of t. 1H), 5.30 (s, 2H), 4.57 (d, 2H), 3.64 (s, 3H), 2.69 (quart., 2H), 
1 .62 (t, 1 H), 1 .47 (sext., 2H), 0.92 (t. 1 H). 

PART E: Preparation of i4f2-CartXBnftiDhe^ 

45 i-[2'-Ca/bomethoxybiphenyl-4-yO f 65 was 

hydrolyzed by a procedure similar to that found in Exaple 85. Part E. Work-up yielded 45 mg of colorless solids; m.p. 
148-150°. NMR (200 MHz. DMSO«J 6 ) 8 7.77 (d. 1H); 7.50 (t, 1H); 7.38 (t. 1H); 7.33 (m. 3H); 7.08 (d, 2H); 6.10 (d. 1H); 
5.84 (d of t, 1H); 5.32 (s. 2H); 4.47 (s, 2H); 2.65 (quart., 2H), 1 .45 (sext.. 2H); 0.92 (t, 3H). 

Table 19 further illustrates compounds which were made or could be made by the methods described in the spec- 

50 ification. 
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20 



25 



30 



35 



40 
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io I 



6-- 



El c id bI i! iii 



OSO^M 



267 1 n-butyl CI CHjOH 



268 1 n-propyl M CH^OH 



269 I n-butyX CI CHjCOjCH^ 



•6 

SO.H 

C(Cf 3 ) 2 OH 



270 1 n-pcntyl CI CHjOH 



<5 



271 1 n-butyl CI CH 2 

OPO,H 



c(cr 3 ) 2 OH 



45 2 7 2 2 n-butyl CI CH OH 



273 



1 n-propyl H CH^OH 



P0 3 H 
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T«b1> 19 (continued) 
4 7ft 13 

fi£i £ E_ El Bl Ell HPfC) 

COMHOCH, 



274 1 n-butyl CF 3 CH^OH 



275 1 n-butyl CI O^OH 



O 

BHP-OH 
V vH 



HO-C„ 
2 xx _s 



20 276 1 n-butyl K CH,OH ™ 



4 




276 1 n-hexyl CI CHjWHCOjCH, 



'3 «0 



278 1 n-butyl CI Cl^OH 



279 1 n-butyl CI O^OH 



280 



0 n-butyl CI CHjOH 



281 1 n-propyl CI CHjOH 



C0 2 H 
C0 2 H 

/"-x 

CO-CH- 



OH O 
CH-P-OH 




MHso 2 cr 3 
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TiMt 19 (continued) 



282 1 n-butyl Cl CHjOH 



283 1 n-butyl Cl CHjOH 



284 1 n-hcxyl M CH OH 



285 1 n-butyl Cl CH OH 



IWSOjCFj 

mso^r, 

co h cc*woch 3 



OO.R 

•0" 

Cl 
CO.M 

vL^ Cl 

C 4 M 5 



/ \ 
IK M 



286 1 n-propyl H CHjOH 4 




287 1 n-butyl Cl (CH, 



288 1 n- butyl Cl O^OCKHCH 
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Ttbl« 19 (continued) 

CO^H 

S ' 



289 1 n-butyl CI O^OCWHCHj 



C0 2 H 



290 1 n-propyl H CM, 



0 

291 1 n-pcntyl H CH^KHCMHCH^ 



2 IIHCOCM 2 CH 2 CH 3 4-^^ 
C0 2 M 

•O 

C0 2 H 



292 1 n-butyl CI (CH^f 4-<' 7 181-182.5 



293 1 n-butyl CI CM 2 OH0 2 



29S 1 n-butyl CI CH.OH 



297 1 n-butyl CI CH 2 0H 



C0,H 



0 CO.M 

293 1 n-butyl CI ™ * 



vO -6 



CO^H 



4-M<CM 3 )C0-r J 



296 1 n-butyl CI CM 2 0H «-CH 



C0 2 M 



«HS0 2 CF 3 



4-SCH. 
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rable 19 (continued) 



Mai e si i! iii 



COjH 



298 1 n-butyl CI CHjOM 4-SCH 



299 1 n-butyl CI Ch^OH 4-C0UH-^^ 



300 1 n-butyl 



CI CH 2 0H 4-»MCM 2 -r ^ 



301 1 n-butyl CI CH 2 0H 



CO H 




302 1 n-propyl Cl CHjOH 4-S0 2 «H 2 



303 1 n-p«ntyl Cl CHjOH 4-CHjWi 



CO.H 



»MS0 2 cr 3 



40 304 1 n-h«xyl 



ci ch 2 oh 4-cr.cr-^^ 



hhso 2 cf 3 



305 1 n-butyl Cl CH 



2 0M 4-CH-CF-^^ 



306 I n-butyl M CH 2 0H 4-CM 2 CH 



HHS0,CP % 
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TfmbU 19 (continued) 



307 1 n-butyl CI CH 2 « 



308 1 n-butyl CI CH,0H 



3X3 1 n-p«ntyl CI « 2 0H 



mto 2 cr 3 



00,H 

OH \L 



15 Vm/ 

OCOCM. 



309 1 n-butyl CI « 2 OH ^ 



o 

■OCHj 

310 1 n-butyl CI CH 2 0H 4 J__7~\ 



ill l n-butyl CI CH 2 0H ^ 



cr 3 to 2 . 

H 



OO.H 

312 1 n-propyl M « 2 0H $ \ 



CO-M 

314 1 n-butyl CI CH-CHCHjOH 103-104.5 
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Table 19 (continued) 



70 



314A 1 n-butyl CPg C0 2 CH 2 00CC(CH 3 ) 3 




204-205 



75 



Example 315 

20 

PART A: Preparation of 2-Propvl-4-chloroimidazole-5-cari30xaldehvde 

This example illustrates the preferred procedure for preparing the compound of Example 114. 

To a solution of 2-propyM-chlao-5-hydroxymethylimidazole (prepared according to U.S. Pat. 4,355,040; m.p. 
25 1 10.5-114°C; 32.0 g, 0.18 mol) in dichloromethane (1 L) was added activated manganese dioxide (207 g, 2.38 mol, 13 
eq.). The mixture was stirred for 4-18 hours at room temperature and subsequently filtered through Celite®. The 
Celite® was washed with 500 ml of a dichloromethane/methanol solution (1/1 , V/V) and the filtrate was concentrated jn 
vacuo to give 24.7 g of a pale yellow solid. Recrystallization from ethyl acetate gave 16.6 g (53%) of pure product; m.p., 
139-1 41 .5°C. 

30 NMR (200 MHz; CDCI 3 , CD 3 OD. TMS): 8 9.61 (s, 1 H), 2.66 (t, J= 7.5 Hz, 2H), 1 .83-1 .67 (m, 2H). 0.98 (t, J= 7 Hz. 
3H). 

PART B: Preparation of 2-Propvl-4-chloro-1 H2'-( 1 -trip henvlmethvltetrazol-5-vnbiohenvl-4-vlmethvnimidazQle-5^ar- 
boxaldehyde 

35 

To a mixture of 2-propyl-4-chloroimidazole-5-carboxaldehyde (15.0 g, 86.9 mmol) and potassium carbonate (13.2 
g, 95.6 mmol) in N.N-dimethylformamkJe (800 ml) was added 4'-bromomethyl-2-(1-thphenylmethyttetrazol-5-y0biphe- 
nyt (prepared according to Example 317, Part B; 53.3 g, 95.6 mmol). The mixture was warmed to 75-80°C for 4-18 
hours, cooled to room temperature and poured into a separatory funnel containing 1 liter each of water and ethyl ace- 

40 tate. The aqueous phase was extracted twice more with ethyl acetate (250 ml) and the combined organic phase was 
washed with water (4 X 500 ml) and saturated aqueous sodium chloride (500 mi), dried over anhydrous magnesium sul- 
fate, filtered and concentrated in vacuo to give the crude product. Flash chromatography on silica gel (1 kg, 10-20% 
EtOAc/hexanes) gave 27.5 g (49%) of the title compound as a pale yellow solid; m.p. 55-62°C 

NMR (200 MHZ. CDCL 3 TMS): 8 9.73 (s. 1H). 7.95-6.81 (m, 23H), 5.45 (s. 2H), 2.49 (t. J= 7.5 Hz, 2H), 1.75-1.64 

45 (m. 2H), 0.89 (t J= 7 Hz, 3H). 

PART C: Preparation of 2-Propvl-4-chloro-1 -f(2'-(1 H-tetrazol-5-^biohenvl-4-vl1mBthvnimidazole-5-carboxaldehvde 

To a slurry of 2-propyl-4-ch!oro-1-[(2'-(1-triph^ 

50 hyde (26.5 g, 40.8 mmol) in water (1 00 ml) was added dropwise over 1 5 minutes 50% aqueous trif luoroacetic acid (V/V, 
200 ml). After an additional 15 minutes the mixture was made alkaline with 4N NaOH (350 ml). The resulting mixture 
was extracted with ether (2 X 1 00 ml) and the aqueous phase wa acidified to pH 4-5 with 4N HCI and the resulting pre- 
cipitate was extracted into ethyl acetate (2 X 100 ml). The combined ethyl acetate layers were dried over anhydrous 
magnesium sulfate before being filtered and concentrated in vacuo to afford 16 g of the crude product. Flash chroma- 

55 tography on silica gel (100 g. 50% EtOAc/hexanes) provided 13.7 g (83%) of the purified title compound; m.p. 165- 
167°C. 

NMR (200 MHz, CDCI 3 , TMS): 8 9.65 (s, 1 H), 7.95-6.96 (m, 8H). 5.51 (s. 2H). 2.59 (t. J= 7.5 Hz, 2H), 1 .70-1 .63 (m, 
2H). 0.92 (t. J= 7 Hz, 3H). 
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This example illustrates preferred procedure for preparing the compound of Example 89, Part E, and its potassium 
salt, which is a preferred compound of this invention. 

5 

PART A: Preparation of 1 4(2'-nrimethvlstannvttetrazol-^^^ 
dazole 

H(2^Cyanc>biphenyM-yl)meth^ (766 g), trimethyl tin azide (766 g) 

10 and xylenes (7.90 L) were charged to a 1 2 liter round-bottomed flask equipped with mechanical stirrer, condenser with 
N 2 inlet and thermometer contained in a heating mantle. The slurry was heated to 1 15°C, giving a clear solution, and 
held for 41 hours. The resulting slurry was cooled to room temperature and the crude product isolated by vacuum filtra- 
tion, washed with toluene (800 ml) and dried in vacuo at ~50°C overnight. The crude product (1202 g) was charged to 
a 12 liter round-bottomed flask and slurried at 105°C with toluene (70 L). The slurry was cooled to 50°C and the product 
is isolated by vacuum filtration, washed with one liter of toluene and dried in vacuo at 50°C overnight. Yield: 1071 g, 94%. 
M.P: 211-214°C. 

PART B: Preparation of 1 .rfc'-rTriphenvlmethvlteta^ 
dazole 

20 

1 ^(2'-(Trimethylstannyltetraz^^ (1 046 Kg), 

methylene chloride (5.00 L), tetrahydrofuran (0.85 L) and 10 N sodium hydroxide (192 ml) were charged to a 12 liter 
round-bottomed flask equipped with mechanical stirrer, condenser with N 2 inlet, and thermometer. After stirring five 
minutes at room temperature, triphenyimethyl chloride (0.530 Kg) was added and the mixture stirred three hours. 10 N 

2$ Sodium hydroxide (20 ml) and additional triphenyimethyl chloride (50 g) were added and the mixture stirred overnight. 
Deionized (D.I.) water (3.70 L) and 10 N sodium hydroxide (30 ml) were added and the phases allowed to separate. The 
organic phase was washed twice with 2.0 L portions of water, dried with sodium sulfate (100 g) and filtered into a 12 L 
round-bottomed flask equipped for distillation. Methylene chloride (-2.0 L) was distilled. Heating was discontinued and 
heptane (5.0 L) was added. The resulting slurry was stirred at ambient temperature over the weekend (-68 hours). The 

30 mixture was cooled to -5°C and the product isolated by vacuum filtration, washed with heptane (1 .0 L) and dried 48 
hours in in vacuo at 40-50°C. Yield: 959.5 g, 80%. M.P: 1 67-169°C. Purity by HPLC: 99.8%. 

PART C: Preparation of 2-buM-4-chloro-5-hvdroxvme thvM -f(2'-( 1 H-tetrazol-5-vl)biPhenvl-4-vnmethvnimidazole 

35 i-[(2'-(Triphenylmetriy^ (920 g). and 

methanol (2.10 L) were charged to a 12-liter round-bottomed flask, equipped with mechanical stirrer, condenser with N 2 
inlet and thermometer. The slurry was cooled to ~10°C and 3.4 N hydrochloric acid (700 ml) was added over 10 min- 
utes. After stirring two hours at 10-20°C, the thick slurry was diluted with methanol (500 ml) and warmed to 30°C. After 
one hour at 30°C, the reaction was neutralized to pH 13 with 10 N sodium hydroxide (420 ml). Solvent (largely metha- 

40 nol. 2.3 L) was distilled while 2.3 L D.I. water was added. Heating was discontinued and D.I. water (700 ml) and toluene 
(1 .40 L) was added. After cooling to ~30°C. the organic phase was removed. The aqueous phase was reextracted with 
toluene (700 ml). Ethyl acetate (1 .20 L) was added to the pot containing the aqueous phase. After stirring 10 minutes, 
acetic acid (130 ml) was added. The mixture was stirred one hour, then let stand overnight. Agitation was restarted and 
the slurry cooled to ~5°C. The product was isolated by vacuum filtration, resiurried with 1.50 L D.I. water and sucked 

45 semi-dry. The wet cake was charged to a 1 2 L round bottomed flask and resiurried 1/2 hour at ambient temperature with 
ethyl acetate (4.0 L). The product was isolated by vacuum filtration, washed with 200 ml ethyl acetate and dried in yaaia 
overnight at 50°C. Yield: 518 g, 88.5%. M.P: 184-185°C. Purity by HPLC: 98.8%. 

NMR (200 MHz, DMSO-de): 8 7.61 (m, 4H), 7.05 (m, 4H); 5.24 (s, 2H); 4.32 (s. 2H); 3.35 (br s. 1 H); 2.46 (t, 2H. J= 
7.8 Hz); 1.44 (m, 2H); 1.23 (m, 2H); 0.79 (t, 3H, J= 7.2 Hz). 

50 

PART D: Preparation of 2-Butvl-4-chloro- 5-hvroxvmethyl-1-ff2^ri H-tetrazol-5-vl)-biPhenvl-4-vl)methvnimidazole; potas- 
sium salt 

The product of Part C (1 1 .00 g) and isopropanol (30 ml) were charged to a 100 ml round-bottomed flask equipped 
55 with magnetic stirrer, thermometer and Dean Stark Trap under nitrogen. The slurry was heated to 40°C. A solution of 
87% potassium hydroxide (2.00 g)/isopropanol (20 ml/water (1.0 ml) was added to pH 1 1 (18.5 ml). Most of the water 
was removed by azeotropic distillation of isopropanol (20 ml distilled). Heptane (25 ml) was added and the 6lurry cooled 
to room temperature. Additional heptane (15 ml) was added and the mixture stirred for 1/2 hr. The product was isolated 
by vacuum fUtration, washed 1 X 20 ml heptane and dried overnight at 60°C in *a£UQ Yield: 10.33 g. 86%. M.P: 
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>250°C. 

Example 317 

s This example illustrates another preferred method fa making the compound of Example 89, Part E. 

PART A: Preparation of g -rrriDhenvtmethvttetrazol-S-Yn^-methYlbiphenYl 

2-(p-Tolyl)benzonitrile (9.00 g), sodium azide (3.00 g), toluene (35 ml) and tributyttin chloride (16.4 g) were charged 
10 to a 250 ml round-bottomed flask equipped with mechanical stirrer, condenser with N 2 inlet and thermomemeter, in a 
heating mantle. The mixture was heated to 1 10°C and held for 70 hours. The mixture was diluted with 35 ml toluene 
and cooled to room temperature. 10 N Sodium hydroxide (5.5 ml) and triphenytmethyichloride (13.5 g) were added and 
the mixture stirred 3 hours at room temperature. D.I. water (35 mi) and heptane (70 ml) were added and the resulting 
slurry cooled in an ice bath 1 -1/2 hours. The mixture was vacuum filtered, washed 2 X 50 ml water and once with 50 ml 
is (3/2, V/V) heptane/toluene, and dried in vacuo overnight at 40°C. Crude Yield = 1 8.32 g, 82.2%. The crude product was 
dissolved in methylene chloride (200 ml) and washed 1 X 52 ml 0.4 N sodium hydroxide. The organic phase was gravity 
filtered, stripped on a rotary evaporator and the product reslurried with heptane (100 ml), filtered and dried in ffl&s at 
40*C overnight. Overall Yield: 15.1 g, 68%. MP.: 161-162°C. 

20 PART B: Preparation of 4^Bromomethv1-2-(trip henvlmethvttetra2ol-5-vnbiphenvl) 

Into a 100 mL round-bottomed flask equipped with thermometer, condenser, and nitrogen is entered 9.0 g 2- 
[(triphenylmethyltetrazol-5-yl)]-4'-methyl-(1,1'-biphenyl (0.0188 mole), 4.0 g N-bromosuccinimide (0.0225 mole), 0,1 g 
azo(bisisobutyronitrile) (0.00061 mole), and 40 mL carbon tetrachloride. The reaction mass is brought to reflux and held 
25 for ~3 hours or until complete by NMR. Upon reaction completion, the reaction mass is cooled to room temperature, 
diluted with 30 mL methylene chloride, and washed with 30 mL water. The aqueous phase is discarded. 

PART C: Preparation of 2>n.Butvl^-chloroimidazole-5-carbOxaldehYde 

30 2-n-Butyl-4-chloro-5-hydroxymethylimidazole (50.0 g. 265 mmol, 1 eq.) was dissolved in glacial acetic acid (150 
mL). A 1 N cerricammonium nitrate (CAN) solution (575.0 mL. 595 mmol, 2.25 eq.) was then added dropwise to the 
stirred imidazole solution maintaining the temperature at 20-30°C. After the addition was complete, an additional 1 0 mL 
of 1 N CAN solution was added so that the mixture remained orange. After 3 hours, the reaction was cooled on ice and 
50% NaOH (210 mL) was added to neutralize the acetic acid. The product precipitated. The pH was adjusted to 6 and 

35 the solids were filtered, washed with water (3 x 500 mL) and dried under high vacuum to yield 38.13 g of a white pow- 
der; MP. 92.5-93.5°C. NMR (200 MHz, CDCI3): 8 11.83 (m, 1H); 9.64 (s, 1H); 2.85 (t. 2H. J=7Hz); 1.78 (t of t, 2H, 
J=7,7Hz); 1.38 (t of q. 2H. J=7,7Hz); 0.93 (t, 3H, J=7Hz). Anal, calcd. for CuHnCINgO: C, 51 .48; H. 5.94; CI, 19.00; N, 
15.01. FOund: C, 51.75; H, 5 82; CI, 18.73; N, 14.87. 

40 PART n ; Proration of IJB^QxjpJiffl^^ 
idzde 

The organic phase is charged to a 1 00 mL round bottomed flask equipped with condenser, thermometer, and nitro- 
gen. Also charged to the flask is 2.56 g 2-butyl-4-chloroimkJazole-5-carboxaldehyde (0.0137 mole), 9.5 mL water, 2.8 

45 mL 10 N NaOH. and 1 .2 mL aliquot 336. The two-phase system is stirred overnight at room temperature. To the com- 
pleted reaction mass is added 0.48 g NaBH 4 (0.0127 mole) and the reaction mass is again stirred overnight at room 
temperature. Upon coaptation, the reaction mass is washed with 30 mL water and the aqueous phase discarded. 

The organic phase is entered into a 100 mL round-bottomed flask equipped with thermometer, distillation head- 
condenser, receiver and addition flask Methylene chloride and carbon tetrachloride are distilled and reaction volume 

so replaced with 25 mL toluene. Distillation is continued until the pot temperature reaches -1 10°C. The reaction mass is 
cooled to ~40°C and then diluted with 15 mL ethyl acetate and 20 mL n-heptane. A seed crystal is added and the reac- 
tion mass is further cooled to 0-10°C and stirred for 1 .0-2.0 hours. The slurry is filtered through a Buchner funnel, and 
solids are rinsed with small amount of cold toluene/ethyl acetate. Solids are dried in a vacuum oven overnight to give 
5.91 grams; 51 .7% yield (based on 2-butyl-4-ch!oro-imidazole-5-carboxaldehyde or 47.2% yield (based on 2-(triphenyl- 

55 methyltetrazol-5-yl)-4'-methylbiphenyl. > 

Crude material was recrystallized from 30 mL toluene to give 4.57 grams product (77.33% recovery) with M P. = 
161-162.5°C. 
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PART E: Preparation d2-Butvlw^^ 
potassium salt 

The product of Part C is converted to the title compound and Its potassium salt by the procedures of Example 316. 
5 Parts C and D. 

Example 31 7A 

PART A: Preparation of 2-Butvl-4-chloro-i -rf2^N-triphenvlmethvU 1 H -tetrazo^5-vnbiohenv1^-vt)me1hYnimidazQle-5-<ar- 
w boxaldehvde 

2-n-Butyl-4^loroimidazole-5-a^^ (26.78 g, 143.0 mmol, 1 eq.) was alkylated with 4'-bromomethyl-2- 
(N-triphenylmethyl(1 H-tetrazol-5-yl)biphenyl (80.0 g, 1 43.0 mmol, 1 eq.) (isolated from Example 317. Part B) by the pro- 
cedure described in Example 1. Part A. Chromatography and recrystallization from hexane/THF of one-third of the 
75 crude material yielded 19.63 g of a white powder; m.p. 86.0-88.0°C. NMR (CDCI3) of 9.76 (s, 1 H); 7.96 (d. 1 H. J«8Hz); 
7.56-6.80 (m, 22H); 5.47 (s. 2H); 2.53 (t. 2H). ; 1 .65 (t of t. 2H, J=7,7Hz); 1 .30 (t of q. 2H, J=7,7Hz); 0.83 (t 3H. J«7Hz). 
Anal, calcd. for C 41 H3 5 CIN 6 OTHF; C, 73.5; H, 5.89; N, 11.43. Found: C, 73.32; H, 5.88; N, 11.84. 

PART B: Preparation of a-r2-n.buM-4-chloroO-r(2'-M H- t fitr a zoU5^nbiphenvl-4-vt)methvnimidazol-5-Yn-fl-phenY!meth^ 
20 anol 

Phenylmagnesium chloride (2M, 6.8 mmol, 1 .5 eq.) was slowly added to a stirred solution of the aldehyde from Part 
A (3.00 g, 4.5 mmol, 1.0 eq.) in dioxane (25 mL) at 0°C. After 1 h, the reaction was quenched with methanol (5 mL), 
followed by water (25 mL). Trif luoroacetic acid (25 mL) was then added, and the mixture stirred at room temperature for 
25 1 h. 10 N NaOH was added to adjust the pH to 10 and the organic solvents removed in yawp leaving solid triphenyl- 
methanol and an aqueous phase behind. The triphenylmethanol was filtered and the aqueous was acidified to pH=3 
with cone. HCI producing a precipitate. The solids were filtered, dried, and recrystallized from hexane/ethyl acetate 
yielding 532 mg of a white solid; m.p. 1 37.0-1 45.0°C. NMR (DMSOd 6 ): 6 7.77-7.46 (m, 4H); 7.46-7.30 (m, 5H); 6.94 (d, 
2H. J=9Hz); 6.76 (d. 2H, J=9Hz); 6.37 (d. 1 H, J=5Hz); 5.97 (d, 1 H. J=5Hz); 5.09 (s, 2H); 2,25 (t. 2H, J=7Hz); 1 .34 (t of 
30 t, 2H, J=7,7Hz); 1 .17 (t of q. 2H, J=7,7H); 0.74 (t. 3H, J=7Hz). Anal, calcd. for Czs^ClNgO • (H 2 O) 0 . 5 :C, 66.20: H, 5.56; 
CI, 6.98. Found: 66.12; H, 5.51; CI, 7.25. 

The following examples can be prepared by the procedure described in Example 31 7A and by other methods famil- 
iar to one skilled in the art. 
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Table 20 



TO 



15 




20 



25 



30 



Ex. fi 
No. R e 



R 7 R 



317B n-butyl CI CHg 



317C n-propyl CI CHg 



35 



317D n-propyl CI CjHg 



40 



317B n-propyl CI 
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Table 20 (continued) 

Si E® rI i si! "T°) 



317P n-butyl CI CgHg 

10 



317G n-propyl CI CHg COOH 



317H n-propyl CI C^g COOH 

25 ' 

3171 n-propyl CI — <»0H 

30 



Example 318 

35 

PART A: Preparation of 2-butvl-4-chloro-1 -r(2'-(N.N^ ipherivlrarbamo^^ 
hvdroxvmethvl imidazole 

A solution of 3.99 g of 2-butyl-1-[(2'K»rboxybiphenyl^ (Example 94) 

40 and 1 0 mL of 1 .00 N aqueous sodium hydroxide in 60 mL of methanol was added dropwise over 0.25 hour to a solution 
of 3.73 g of N-(N,N-diphenylcarbamoyl)pyridinium chloride in 30 mL of methanol at 25°C. The resulting mixture was 
stirred at 25°C for 0.75 hour and then was diluted with ethyl acetate. This organic solution was washed with water and 
brine, dried over anhydrous sodium sulfate, filtered, and concentrated to afford 6.55 g of crude 2-buty1-4-chloro-1 -[(2'- 
(N,N<liphenylcart}amoyloxyca was used ln ^ lowing 

45 step without further purification. 

PART B: Preparation of 1 -\( 2^Benzenasutfonamidcx * r1x)nvn^ 
imidazole 

so A solution of 9.53 g of benzenesulfonamide in 25 mL of dimethylformamide was added dropwise over 0.25 hour to 
a suspension of 1.32 g of oil-free sodium hydride in 30 mL of dimethylformamide at 25°C. The resulting mixture was 
stirred at 25°C for 1 .0 hour. To the mixture then was added a solution of 6.55 g of 2-butyl-4-chtoro-1-[(2'-(N.N-diphenyi- 
cartoarrwyloxycarbonyO^^ in 15 mL of dimethylformamide. Finally the 

reaction mixture was stirred at 25°C for 16 hours. At this point the mixture was diluted with water, acidified to pH 5 

55 employing 10% hydrochloric acid, and extracted with ethyl acetate. The combined organic phases were washed with 
water and brine, dried over anhydrous sodium sulfate, filtered, and concentrated. Column chromatography (elution: 
10% methanol/chloroform) furnished 1.54 g of H(2^(benzenesulfomamkJo(»to 
chloro-5-hydroxymethylimidazole (mp 172-174°C). 

NMR (200 MHz. DMS0^ 6 ): 8 12.55 (br s. 1H), 7.82 (d. 2H). 7.62-7.33 (m. 7H). 7.03 (d. 2H). 6.77 (d. 2H). 5.30 (br 
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t. 1H), 5.23 (6. 2H), 4.38 g (d. 2H), 2.50 (t 2H), 1.51 (quint., 2H), 1.27 (sext., 2H), 0.82 (t. 3H). 
The following compound has also been prepared by the procedures of Example 318, Parts A-B. 



Example 319 



5 



10 



Iff CO) 



20 



15 




152-154 



Example 320 

25 

PART A: Preparation of 4(5VMethvl-2 -proovlimidazole 

To a well-stirred mixture of 72.0 ml of butyraldehyde, and 240 g of copper(ll)acetate monohydrate in 1000 mL of 
25% aqueous ammonia at 0°C was added 32.8 mL of acetol dropwise over 0.25 hour. The mixture then was heated to 
30 80-100°C for 0.5 hour. After allowing the reaction mixture to cool, the resulting gray-green solid was recovered by filtra- 

tl0n Into a suspension of this solid in water at 80°C was bubbled hydrogen sulfide gas for 0.5 hour. The mixture then 
was filtered, while still hot, to remove solid copper(l) sulfide. After cooling to 25°C the mixture was extracted with meth- 
ylene chloride. The combined organic phases were then washed with brine, dried over anhydrous sodium sulfate, fil- 
35 tered, and concentrated to provide 26.4 g of (4(5)-methyl-2-propylimidazole as a viscous orange oil. 

NMR (200 MHz, CDCIa): 6 10.15 (br S. 1H), 6.61 (s, 1H), 2.64 (t, 2H), 2.20 (s. 3H), 1.72 (sext, 2H). 0.92 (t, 3H). 

PART B: Preparation of 4 (5VH^roxvmetrwl-5f4Vmethvl-2-propYlimidOTl9 

40 A solution of 21 .0 g of 4(5)-methyl-2-propylimidazole, 14.0 g of 37% aqueous formaldehyde 76.0 g of concentrated 
hydrochloric acid, and 100 mL of water was refluxed for 62 hours. After cooling the mixture was diluted with water. The 
resulting aqueous solution was adjusted to pH 10 employing 10% aqueous sodium hydroxide and then was extracted 
with 4:1 chioroform/isopropanoi. The combined organic phases were washed with brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated. Column chromatography (elution: 10% methanol/chloroform with 0.2% cone, ammo- 

45 nia) followed by recrystallization from ethyl acetate furnished 13.9 g of 4(5)-hydroxymethyl-5(4)-methyl-2-propylimida- 
zole(mp138.5-139.5°C). 

NMR (200 MHz, DMSOd 6 ): 8 1 1 .30 (br s, 1 H), 4.68 (br s, 1 H), 4.26 (S. 2H). 2.46 (t. 2H), 2.06 (s, 3H), 1 .60 (sext.. 
2H),0.88(t, 3H). 

50 PART C: Preparation of 4f5VMeth Y l-2 H ?f OQylimid^^ 

To solution of 12.1 g of 4(5)-hydroxymethyl-5(4)-methyi-2i)ropyUmidazole in 200 mL of acetic acid at 25°C was 
added 170 mL of 1.0 N cericammonium nitrate in water dropwise over 1.0 hour. The resulting solution was stirred for 
1.0 hour at 25°C and then was poured into water. This solution was adjusted to pH 4 employing 10% aqueous sodium 
55 hydroxide and then was extracted with chloroform. The combined organic phases were washed with water and brine, 
dried over anhydrous sodium sulfate, filtered, and concentrated. The crude product was recrystallized to afford 9.66 g 
of 4(5)-methyl-2-propylimidazole-5(4)-carboxaldehyde (mp 128-128.5°C). 



NMR (200 MHz, DMSOd 6 ): 8 12.49 (br s. 1 H). 9.69 (s, 1 H), 2.53 (t, 2H). 2.38 (S, 3H), 1 .65 (sext.. 2H), 0.87 (t. 3H). 
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PART D: Preparation of i4(2'-Tert-butoxvra 

A solution of 3.60 g of 4(5)^ethyi-2i>ropylimidazol*^ 8.64 g of tert-butyl 4'-bromomethyibi- 

phenyl-2-cartx>xylate, 6.54 g of anhydrous potassium carbonate, and 60 mL of dimethytformamide was stirred at 25°C 
5 for 1 8 hours. The reaction mixture was filtered, and the filtrate was diluted with water and then extracted with ethyl ace- 
tate. The combined organic sulfate, filtered, and concentrated. Column chromatography (elution: ethyl acetatetoen- 
zene) provided 6.31 g of l-[{2'-tert-butoxycartx>ri^ 

NMR (200 MHz, CDCI3): 8 9.77 (s, 1H), 7.78 (d, 1H), 7.51-7.35 (m, 2H), 7.27 (m, 3H), 7.05 (d. 2H) 5.59 (s, 2H), 
2.64 (t, 2H), 2.50 (s. 3H), 1 .78 (sext, 2H), 1 .20 (S. 9H), 0.97 (t 3H). 

10 

PART E: Preparation of 1-rf2^rtxjxvhinhenvl^-^m^ 

This compound was prepared according to the procedure described in Example 92, Part C. From 4.20 g of 1 -[(2'- 
tert-butoxyrarbonytoiphen^ stained 0.92 g of H(2'- 

15 carboxyphipenyl-4-y1)metr^-4-methyi-2-propyi imidazole-5-carbaxaldehyde (mp 243-245°). 

NMR (200 MHz. DMSO^e): 8 12.77 (br s. 1H), 9.75 (s. 1H), 7.71 (d. 2H), 7.55 (t. 1H), 7.43 (t. 1H). 7.36-7.27 (m, 
3H), 7.06 (d. 2H), 5.59 (s, 2H), 2.60 (t, 2H), 2.41 (s, 3H), 1.62 (sext.. 2H). 0.86 (t, 3H). 

Example. 3S1 

20 

PART A: Preparation of 1 -f(2'-Tert-butowrartx3rivlbiph^ 

To a solution of 3.43 g of 1 l(2'-tert-butoxyc»rbony^ 

hyde (from Example 320, Part D) in 22 mL of methanol and 22 mL of tetrahydrofuran at 25°C was added in several por- 
25 tions, 3.09 g of sodium borohydride. The reaction mixture was stirred at 25°C for 1 .5 hours and then was poured into 

dilute aqueous sodium hydroxide solution. After stirring for 0.2 hour at 25°C this solution was extracted with chloroform. 

The combined organic phases were washed with water and brine, dried over anhydrous sodium sulfate, filtered, and 

concentrated. Column chromatography (elution: ethyl acetateybenzene) furnished 3.32 g of 1-[(2'-tert-butoxycarbonyl- 

biphenyl-4-y0methy0-5-hydroxymethyl-4-metriy1-2-propy^ 
30 NMR (200 MHz, CDCI3): 8 7.76 (d, 1H), 7.42 (m, 2H), 7.28-7.24 (m, 3H). 6.96 (d, 2H), 5.24 (s, 2H), 4.47 (s, 2H), 

2.56 (t, 2H), 2.21 (s. 3H), 1.71 (sext.. 2H). 1.25 (s. 9H), 0.95 (t. 3H). 

PART B: Preparation of 1 jfg^rboxvbiphenvM-^ I hydrochlo- 

ride 

35 

A solution of 3.32 g of i-[(2'-tert-butoxycarbon^ 
in 100 mL of 10% aqueous hydrochloride acid was stirred at 25*C for 16 hours. The solvent and excess hydrochloric 
acid then were removed under vacuum to provide 2.22 g of l-[(2'-carboxybiphenyl^ 
methyl-2-propylimidazole • hydrochloride (mp 208-210°C (dec)). 
40 NMR (200 MHz; DMSO-de): 8 12.92 (br s. 1H), 7.74 (d, 1H), 7.58 (t. 1H). 7.47 (t. 1H). 7.34 (m, 3H), 7.26 (d. 2H), 
5.67 (br s. 1H). 5.53 (s, 2H), 4.42 (s. 2H), 2.86 (t, 2H). 2.30 (s. 3H). 1.54 (sext.. 2H), 0.83 (t. 3H). 

The compounds of Table 21 have been or could be prepared by the procedure of Examples 320-321 
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Table 21 



R 7 




C6H 5 
C(CH 3 ) 3 

CH2C5H5 

C 6 H 3 



R 13 

COjH 
C0 2 H 
COjH 

fi 
H 



m.p. °C 



224-225.5 °C 



(amorphous 
solid) 1 



a - NMR (200 MB 1, DMSO-dg) : 6 9.77 («, 1H), 

7.79-7.47 OB) , 7.08 (», 4H) , 5.67 (s, 2H), 
2.65 (t, 2H), 1.63 (.ext., 2H) , 0.88 (t, 3H) . 



50 



55 Examples 325 and 326 

PART A: Preparation of 2-n-ButvMKfrl oro-W4^fropher^ 

2^-Butyt^ch!oroimida^o!e-5-cartxaa!deriyde (10.00 g. 53.6 mmol, 1 eq.) was dissolved in a freshly prepared 
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solution of sodium methoxide (1 .23 g Na, 53.6 mmol, 1 eq.) in methanol (1 75 mL). The methanol was removed in yflgyg 
and replaced with DMF (100 mL). 4-Fluon>1 -nitrobenzene (1 1 .37 mL. 107.0 mmol. 2 eq.) was then added. The mixture 
was heated at 100°C for 36 h. Two more equivalents of 4-fluoro-1 -nitrobenzene were then added and the mixture 
heated at 100°C for an additional 48 hours. The DMF was removed in vacuo and the residue partitioned between ethyl 
5 acetate and water. The aqueous phase was extracted twice more with ethyl acetate, the organic layers combined, dried 
(MgS0 4 ) and the solvent removed in vacuo. Rash chromatography of the residue over silica gel in 9:1 toluene/ethyl 
acetate yielded 4.92 g (30%) of an amber oil. NMR (CDCI 3 ): 8 9.74 (s. 1H); 8.42 (d. 2H, J=9Hz); 7.46 (d. 2H, J=9Hz); 
2.51 (t, 2H, J=7Hz); 1.67 (t of t. 2H, J=7,7Hz); 1.30 (t of q, 2H ( J=7,7Hz); 0.84 (t 3H. J=7Hz). Anal, calcd. for 
Ci4H 14 CIN30 3 : C, 54.64; H, 4.59; CI. 11.52, N. 13.65. Found: C. 54.91; H, 4.67; CI. 11.20; N, 13.62. 

10 

PART B: Preparation of 1-(4-Amintyhenvn-2-n-butyM^ and 1-f4-aminODhenvn-2-n" 

^itvl-5-^ydroxvmethvnimidazole 

Sodium borohydride (1.70 g. 44.4 mmol, 3 eq.) in water (74 mL) was added to a suspension of 10% Pd on C (0.5 
is g) in methanol (74 mL). Nitrogen was then slowly bubbled through the mixture while a solution of 2-n-butyl-4-chlon>l - 
(4-nrtrophenyl)imidazole-5-carboxaldehyde (4.56 g. 14.8 mmol. 1 eq.) in methanol (74 mL) was added dropwise. The 
introduction of N2 was stopped and the mixture allowed to stir for 2.5 h. The mixture was filtered through Cel'rte® and 
water (500 mL) added to the filtrate. The pH was adjusted to 1 -2 with cone. HCI and then to 7 with 6N NaOH. The prod- 
uct is extracted with ethyl acetate (3X), the organic layers combined, dried (MgS0 4 ) and the solvent removed in vaaifi 
20 to yield 3.63 g of a yellow glass. NMR shows a 2:1 ratio of chloro/des-chloro product. The material was suitable for fur- 
ther transformation. NMR (chloro-product) (DMSO-d 6 ): 8 7.03 (d, 2H, J=9Hz); 6.68 (d, 2H, J=9Hz); 5.50 (bm 2H); 4.68 
(bm, 1H); 4.15 (bs, 2H); 2.49 (t. 2H, J=7Hz); 1.50 (t of t. 2H, J=7,7Hz); 1.24 (t of q, 2H. J«7,7Hz); 0.80 (t. 2H, J=7Hz). 
NMR (des-chloro product) shows imidazole ring Hat 5 6.82 and 6.98 (d. 2H. J=9Hz). All other peaks match those of the 
chloro-product. MS; (M+H) + detected at 280 and 246. 

25 

PART C: Preparation of 2-n-Butvl-4-chlQrQ-5-hvdroxymethvl-1 ^4-^ N-trHluoromethanesurfonv0anthranilamidQ)ph6- 
nyllimidazole and 2-n-biitvi-5>hvdroxvmethvi-1 >f4-(fN - trrf luoromethanesulfonvl)anthranilamidQ)PhenYl1imidazQ!e 

The product in Part B was reacted with N-(tr'rf luoromethanesulfonyl)anthranoyl chloride by the procedure described 
30 in Example 30. Rash chromatography over silica gel in 100% ethyl acetate to 1:1 ethyl acetate/isopropanol yielded the 
above titled products as white amorphous solids. NMR (chloro-product) (DMSO-de): 8 12.50 (bs, 1H); 8.30 (m, 3H); 
8.00-7.54 (m, 5H); 4.62 (s. 2H); 2.89 (t, 2H, J=7Hz) 1.93 (t of t, 2H, J=7,7Hz); 1.64 (t of q. 2H, J=7,7Hz); 1.20 (t. 3H. 
J=7Hz). 

NMR (des-chloro-product) (DMSO^): 8 14.34 (bs, 1H); 13.67 (bs, 1H); 8.10 (d. 1H, H=9Hz); 7.90 (d, 2H, J=9Hz); 
35 7.73 (s. 1H); 7.60 (d. 2H, J=9Hz); 7.55 (d, 1H, J=9Hz), 7.37 (t, 1H. J=9Hz); 7.00 (t, 1H, J=9Hz); 4.28 (s. 2H); 2.76 (t, 
2H, J=7Hz); 1 .54 (t of t, 2H, J=7,7Hz); 1 .23 (t of q, 2H, J=7,7Hz); 0.77 (t, 3H, J=7Hz). 

Example 327 

40 Preparation of 2-n-Bi/tyl^.chlor o -l-r^ benZQ" 
nesuHonvihvdrazone 

2-n-Butyl-4-chloro-1-[(2^(1H-Tetrazol-5-yl)biphenyl-4-yl)metr^]imW (Example 132) (1.00 

g, 2.4 mmol, 1 eq.) was dissolved in 1 .000 N NaOH (4.76 mL, 4.8 mmol, 1 eq.) and water (10 mL). Benzenesulfonylhy- 

45 drazide (0.41 g, 2.4 mmol, 1 eq.) was added and the solution was stirred overnight at 25°C. The solution was acidified 
to pH=2.5 with cone. HCI. The resultant precipitate was filtered, dried and recrystallized from ethyl acetate yielding 0.85 
g of a solid; m.p. 227.5-230.0 (dec.). NMR (DMSO<l 6 ): 8 16.31 (bm, 1H); 11.48 (bm, 1H); 7.96 (s, 1H); 7.78-7.39 (m, 
9H); 7.04 (d. 2H, J«7Hz); 6.87 (d, 2H, J=7Hz); 5.52 (s. 2H); 2.51 (t. 2H, J«7Hz); 1 .45 (t of t, 2H, J^JHz); 1.24 (t of q. 
2H, J=7,7Hz); 0.79 (t. 3H, J=7Hz). Anal, calcd. for C2 8 H27CIN 8 0 2 S: C. 58.48; H, 4.73; CI, 6.16. Found: C. 58.67; H, 

50 4.87; CI, 6.19. 

The compounds of Table 22 can be made by the procedure described in Example 327 from the appropriate alde- 
hyde precursor: 



55 



179 



EP000324377 Jfile:/A\dcwa s03 

EP0 324 377B1 



Page 180 of 234 




55 



180 



EP000324377 [filj^AMcwas^ - Page 181 0f 234 



10 



15 



20 



35 



50 



55 



EP 0 324 377 B1 



327D n-butyl CI =N-NH-f I Nw JNH >275* 



H 




* KMR (DMS0-d 6 ): 6 7.05 (•, 1H) ; 7.73 (b«, 2H); 
7.88 (d, lH f J=9H«); 7.56 (t, IB, J«flHi) ; 7.49 
(t, 1H, J-9H»); 7.37 (d, 1H, J-BHi); 7.25 (t, 
* 1H, J=0H«) f 7.05 (d, 1H, J=9H»); 8.88 (•, 1H); 

6.83 (d f 1H, J«0H«); 5.53 («, 2H); 3.57 (•, 
2H); 2.86 (t, 2H, J-Hi); 1.60 (t of t, 2H, 
30 J=7,7H«); 1.35 (t of q, 2H=7,7H«); 0.87 (t, 

3B, J=7H«) . 



Example 328 

40 PART A: Preparation of 2-n-Proovl-4 fydirartomethoxvimidazole 

2-n-Propylimida20!e-4 ( 5<licarboxylic acid [prepared by the method of R. G. Fargher and R L Pyman ( J. Qh^m. 
Soc. (1919) 115, 217); m.p. 257 (dec.) °C] (17.14 g, 86.6 mmol, 1 eq.). methanol (400 mL) and acetyl chloride (38.1 
mU 534 mmol. 6 eq.) were cautiously mixed (acetyl chloride addition to methanol is very exothermic) and refluxed over- 
45 night. The solvent was removed in vacuo and water (1 00 mL) and 1 0N NaOH were added until pH=7. The aqueous mix- 
ture was extracted with ethyl acetate (3X), the organic layers combined, dried (MgS0 4 ) and the solvent removed in 
jfflcuo to yield 12 00 g of a white solid. Recrystallization from hexane/ethyl acetate yielded 1 1 .41 g of a white solid; m.p. 
162.0-164.5°C. NMR (CDCI3): 8 3.95 (s. 6H); 2.78 (t. 2H); 1.83 (t of t, 2H, J=7,7Hz); 0.97 (t. 3H. J=7Hz). Anal. Calcd. 
for C 10 H 14 N2O4 •(HaOJo.as: C. 52.06; H, 6.28; N. 12.14. Found: C. 52.06; H, 6.17; N, 12.49. 

PART B: Preparation of 1 -U 2^CartX3methoxvbiphenv l-4-vnm^ 

2-n-Propyl^,5<licarbomethoxyimidazole (2.00 g. 8.8 mmol, 1 eq.) was alkylated with 4'-bromomethyi-2-car- 
bomethoxybiphenyl (2.70 g, 8.8 mmol, 1 eq.) by the procedure described in Example 1, Part A. Obtained 3.87 g of a 
yellow oil which was suitable for further transformation. NMR (DMSO-dg)' 8 7.84-7.22 (m, 4H); 7.22 (d. 2H, J=9Hz); 7.13 
(d, 2H, J=9Hz); 5.50 (s. 2H); 3.77 (s, 3H); 3.75 (S, 3H); 3.55 (s, 3H); 2.67 (t. 2H, J»7Hz); 1 .67 (t of q, 2H, J=7,7Hz); 0.88 
(t, 3H, J=7Hz). 
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PART C: Preparation of H(2'-Carboxv friphftnvl^-^ acid 

The triester from Part B was saponified by the procedure descrtoed in Example 202, Part C. The resultant glass 
was crystallized from chloroform; m.p. 143 (shrink), 152.0 (dec)°C. NMR (DMSO-d$): 8 1274 (m. 1H); 772 (d. 1H, 
5 J=9Hz); 7.56 (t 1H, J=9Hz); 7.46 (t, 1H. J=9Hz); 7.36 (d, 1H, J=9Hz); 7.30 (d, 2H, J=9Hz); 7.20 (d, 2H, J=9Hz); 5.99 
(s, 2H); 2.89 (t. 2H, J=7Hz); 1.48 (t of q, 2H, J«7,7Hz); 0.80 (t, 3H, J=7Hz). Anal, calcd. for C22H2oN20 6 • (^0)^: C. 
60.68; H, 5.32; N, 6.43. Found: C, 60.99; H, 571; N, 6.50. 

The compounds of Table 23 can be prepared by the method described in Example 328 and by other procedures 
familiar to one skilled in the art. 



10. 
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MP CO 
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10 



332 n-propyl 



CF3SO2N 




15 



Sample 333 

Preparation of 4.5.Dicaffaom flthoxv2-n-DroDvl-1 -K2'-M H-tetrazQl-5-YlH?iphenYl-4-Yl)rnetfiYl1imitiazQl9 

20 

4,5-Dicart>omethoxy-2-n-prop^ (P re ~ 
pared by the procedure in Example 328. Part B. m.p. 1 24.0-1 25.5°C from 4'-bromomethyl-2-IN-triphenyimethyl(1H- 
tetrazol-5-yl)]biphenyl) (3.00 g) was mixed and ref luxed in methanol (50mL) for 4 h. The solvent was removed in vAOiQ 
and the residue immediately flash chromatographed over silica gel in 1:1 hexane/ethyl acetate to 100% ethanol. 
25 Obtained 1 .30 g of a white glass which when stirred with ether yielded 0.92 g of a white solid; m.p. 1 00°C (slow decom- 
position). NMR (DMSO<i 6 ): 8 7.68-7.43 (m, 4H); 7.08 (d. 2H, J=9Hz); 6.96 (d, 2H, J=9Hz); 5.41 (s, 2H); 3.80 (s, 3H); 
3.74 (s, 3H); 2.63 (t, 2H. J=7Hz); 1.62 (t of q P 2H, J=7,7Hz); 0.88 (t, 3H, J=7Hz). Anal, calcd. for C^H^NgO^HjjO)^: 
C. 59.13; H, 5.58; N, 17.23. Found: C, 59.27; H, 5.31; N, 17.11. 

30 Example 334 

PART A: Preparation of 4-Carbomethoxv 5>hvdroxvmethvl-2-n-proovl-1 -r(2'-N-triphenvlmethy|H H-t^MQl-frVl WPfrfr 
nyl^4-yl)methvnimidazole 

35 4,5-Dicarbomethoxy-2-n-propyl-1 -[(2'-N-triphenylmethyl(1 H-tetrazol-5-yl)biphenyl-4-yl)methyl]imidazole (see 
Example 333) (10.00 g. 14.0 mmol, 1 eq.) was dissolved in THF (50 mL) and a THF solution of lithium tri-t-butoxy alu- 
minumhydride (7.2 g, 28.0 mmol, 2 eq.) was added thereto. After 24 h, another 0.5 eq. of reducing agent was added. 
After another 24 h, the reaction was quenched by the addition of methanol (10 mL) and the solvent removed in ygflio.. 
Chromatography in 1:1 hexane/ethyl acetate to 9:1 ethyl acetate/isopropanol yielded 2.16 g of a white glass. NMR 

40 shows a 6:1 mixture of regioisomers at the imidazole 4,5-positions. NMR (CDCI 3 ) (major isomer) 8 7.96 (m. 1 H); 7.80 
(m 2H)' 7.39-7.18 (m, 10H); 7.13 (d, 2H, J=9Hz); 6.95 (m, 6H); 6.71 (d, 2H, J=9Hz); 5.08 (s. 2H); 4.57 (d. 2H. J=6Hz); 
3.95 (s, 3H); 3.50 (m, 1 H); 2.55 (t, 2H, J=7Hz); 1 .65 (t of q, 2H. J=7,7Hz); 1 .62 (H 2 0); 0.89 (t, 3H, J=7Hz). NMR minor 
isomer key peaks: 8 5.45 (s, 2H); 4.84 (m, 2H); 3.84 (m, 1 H); 3.72 (s, 3H). Anal, calcd. for C4 2 H 38 N 6 03 • (H 2 O) 0 . 5 : C, 
73.77; H, 5.74; N, 12.29. Found: C, 73.54; H, 5.76; N, 12.59. 

45 

part B: Preparation of 4-r^rhQmrthox v -s-hvdmxvmethvi-2-n-Droovl-i -K2'-( 1 H-tetrazpl-5-YnbiPhenYl)methYl1imida' 



The product from Part A was detrrtylated by the procedure in Example 333 yielding a glass. Crystallization was 
so effected by stirring in ethyl acetate; m.p. 113-210 show decomposition, NMR(DMSOd6):8 7.54(m, 1H); 7.43-7.28 (m. 
3H); 7.08 (d. 2H. J=9Hz); 6.88 (d, 2H. J=9Hz); 5.30 (s. 2H); 4.72 (s, 2H); 3.73 (s. 3H); 2.48 (t. 2H. J=7Hz); 1.56 (t of q, 
2H, j=7,7Hz); 0.87 (t, 2H, J=7Hz). IR(Nujol)) 3206 (br); 1702; 761 cm 1 . Anal, calcd. for C23H24N6O3 ■ (H 2 0) 3 . 5 : C. 
55.75; H. 6.30; N. 16.96. Found: C. 55.83; H. 5.71; N, 16.86. 

55 Example 335 

proration of 5-Hvdroxvmethvl-2-n-proovM ^ *M 

The product from Example 334, Part A was reacted with trifluoracetic acid as described in Example 315, Part C. 
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After the aqueous was acidified with HCi. the resulting gummy solids were stirred in the aqueous mixture to which ethyl 
acetate had been added. White crystalline product insoluble in both phases formed. This product was filtered and dried : 
mp. 250 (dark), >275°C. NMR (DMSOde): 8 7.73-7.47 (m, 4H); 7.07 (d. 2H. J=9Hz); 6.98 (d. 2H, J=9Hz); 5.30 (s. 2H); 
4.72 (s. 2H); 3.5 (H2O); 2.44 (t, 2H, J»7Hz); 1.52 (t of q, 2H, J»7,7Hz); 0.85 (t. 3H, J«7Hz). Anal, calcd. for 
C22H22N6O3 •(H 2 0)o.2 5 : C, 62.47; H, 5.36; N, 19.87. Found C, 62.63; H, 5.25; N, 19.51. 

Example 336 

PART A: Preparation of 2-(4 f -MethvlbiphQnvl-2-vn-1 -benzenesulfonylacrYlonitrile 



10 



4'-Methylbiphenyl-2-caiboxaldehyde (6.00 g. 30.6 g mmol, 1 eq.). benzenesulfonyiacetonitrile (G. Beck, et al.. 
Chem. Ber.. 106 (1973). p. 2758) (5.54 g, 30.6 mmol, 1 eq.), piperidine (0.5 mL). DMF (20 mL), and benzene (40 mL) 
were mixed and ref luxed in a Dean-Stark apparatus overnight. The solvents were removed in and the residue 
chromatographed in 3:1 hexane/ethyl acetate on silica gel to yield 9.86 g of a light yellow solid; m.p. 91 .0-93.0°C. NMR 
75 (200 MHz, CDCIa): 8 8.20 (s, 1H); 8.08 (d. 1H, J=9Hz); 7.95 (d, 2H, J=9Hz); 7.77-7.17 (m. 8H); 7.08 (d. 2H. J=9Hz); 
2.42 (s, 3H). Anal, calcd. for C22H17NO2S: C, 73.51; H, 4.77; S, 8.92. Found: C, 73.25; H, 4.82; S, 8.82. 

PART B: Preparation of 5-Cvano4-f4 y -m ethvlbiphenvl-2-vlM.2.3-triazole 

20 2-(4'-Methyibiphenyl-2-yl)-1-benzenesulfonylacrylonitrile (8.51 g, 23.7 mmol. 1 eq.), sodium azide (1.53 g, 23.7 
mmol, 1 eq.) and DMF were mixed and stirred at 100° for 2.5 h. The reaction mixture was poured into water and 
extracted three times with ethyl acetate. The aqueous layer was saturated with sodium chloride and re-extracted twice 
more with ethyl acetate. The ethyl acetate layers were combined, dried (MgS0 4 ) and the solvent removed in yacufl. The 
residue was chromatographed in 100% ethyl acetate over silica gel to yield 6.21 g of a clear, colorless oil which subse- 

25 quently crystallized. Recrystallization from acetonitrile yielded 3.59 g of white crystals; m.p. 170.5-1 72.0°C. NMR (200 
MHz, DMSO-dg): 8 7.72-7.49 (m, 4H); 7.15 (d. 2H, J=9Hz); 6.98 (d, 2H, J=9Hz); 2.29 (s. 3H). Anal, calcd. for C 16 H 12 N 4 : 
C, 73.83; H, 4.65; N, 21.52. Found: C, 73.84; H, 4.80; N, 21.24. 

PART C: Preparation of 2-n-Butvl-4-chloro-1 -H2'-(5-cvano-1 2.3-triaz Ql-4>vnbiphenvl-4-vl)methyn-5-hvdroxYmethYlimi- 
30 dazole 

The title compound was prepared from 5-cyano-4-(4'-methylbiphenyl-2-yl)-1.2,3-triazole using the procedures in 
Example 177, Parts D. E and F. NMR (200 MHz, CDCI 3 ): 8 7.66-7.44 (m, 4H); 7.15 (d. 2H, J=9Hz); 6.95 (d. 2H, J=9Hz); 
5.25 (s, 2H); 4.50 (s. 2H): 2.55 (t, 2H. J=7Hz); 1.55 (t of t, 2H, J=7,7Hz); 1.27 (t of q, J=7,7Hz); 0.80 (t, 3H, J=7Hz). 
35 Titrated 260 mg with 1 .000 N NaoH. Theoretical=0.58 mL Actual=0.58 mL Anal, calcd. for C 24 H23CIN 6 0: C, 64.50; H, 
5.19. Found: C, 64.71 ; H, 5.52. 

Example 337 

40 Preparation of 2-n-Butvl-5-chlofo-1-rr2^-(5-cva np-1 ,2,3.triazol-4-vnbiphenvl-4-vnmethvn-4-hvdrQXYmethYlimidag0le 

The title compound is the other regioisomer isolated from the alkylation of 2-butyl-4-chloro-5-hydroxymethylimida- 

zole in Example 336. ^ n 

NMR (200 MHz, CDCI3): 8 7.62-7.38 (m, 4H). 7.1 1 (d, 2H. J=9Hz); 6.94 (d, 2H, J=9Hz); 5.09 (s, 2H); 4.52 (s, 2H); 
45 2.57 (t, 2H, J=7Hz); 1.60 (t of t. 2H, J=7,7Hz); 1.34 (t of q. 2H, J=7,7Hz); 0.85 (t, 3H, J=7Hz). Mass calcd. for 
C 2 4H23CIN 6 0: 446.1622. Found: 446.1601. 

Example 339 

so Preparation of 2^-Butvl-4-chloro>1-ff2'-r(5<arbomethoxv-1 .2 .3-triazol-4-vnbiPhenvl-4-vl)methYn-5-rTYdrQXYmethYlimi- 



The title compound was prepared from methyl benzenesulfonylacetate (G. Beck, et al., Chem- Ber, IflS (1973) p. 
2758) by the procedures described in Example 336, Parts A, B, and C. NMR (200 MHz, CDCI 3 ): 8 7.57-7.37 (m, 4H); 
55 7.00 (d, 2H, J=9Hz); 6.83 (d. 2H, J=9Hz); 5.15 (s, 2H); 4.45 (s. 2H); 3.65 (s, 3H); 2.50 (t. 2H, J=7Hz); 1.55 (t of t, 2H, 
J=7,7Hz); 1.26 (t of q. 2H, Jo7,7Hz); 0.80 (t. 3H, J=7Hz). Titrated 320 mg with 1.000 N NaOH. Theoretical *0.66 mL 
Actual=0.60 mL Anal, calcd. tor C25H 26 CIN 5 03: C, 62.56; H, 5.46. Found: C. 62.39; H, 5.75. 
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Example 339 

Preparation of 2^-Butyl>5^hlorQ-1-rf2^f5-carbQm6thoxv-1 .2.3-triazol-4-y1)biPhenYl-4-^ 



25 



30 



The title compound is the other regioisomer isolated from the alkylation of 2-butyl^^!oro-5-hydraxymethylimida- 
zole in Example 338. NMR (200 MHz, CDC! 3 + DMSO-D 6 ): 6 7.44 (d, 2H, J=6Hz); 7.42 (d, 2H. J«6Hz); 5.05 (s, 2H); 
4.48 (8. 2H); 3.58 (8. 3H); 2.56 (t 2H, J=7Hz); 1 .62 (t of t, 2H, J =7,7 Hz); 1 .33 (t of q, J=7,7Hz); 0.85 (t, 3H, J=7Hz). Mass 
calcd. for C2sH 26 CIN 5 03: 479.1724. Found: 479.1724. 

10 

Example 340 

PART A: Preparation of N^2^Cvanoethv lM^methN^iohenvl-2K»rtx)xamide 

15 4'-Metriytbiphenyl-2-carboxylic acid (50.0 g, 0.24 mmoi) was converted into the corresponding acid chloride as 
described in Example 89, Part B using thionyi chloride. This acid chloride was subsequently reacted with 3-aminopro- 
pion'rtrile fumarate (30.25 g, 0.24 mmoi) under Schotten-Baumann reaction conditions described in Example 209, Part 
B to yield 53.50 g of white powder after recrystallization from methylcyclohexane/butylchloride; m.p. 102.0-103.5°C; 
NMR (200 MHz, CDCI3): 8 7.68 (d, 1H, J=7Hz); 7.56-7.19 (m, 7H); 5.65 (bm, 1H); 3.43 (d of t. 2H, J=7,7Hz); 2.39 (t. 

20 2H, J=7Hz). Anal, calod. for C 17 H 16 N 2 0: C. 77.25; H, 6.10; N, 10.60. Found: C. 77.42; H, 6.40; N, 10.68. 

PART B: Preparation of r^ (2-cvanoethvl-4'-methvtbiD^^ 

N-(2<yanoethyl)-4'-methylbiphenyl-2-carbaxamide (35.5 g, 126.7 mmoi, 1 eq.) and phosphorous pentachloride 
(29.01 g, 139.3 mmoi. 1.1 eq.) were mixed and gently heated under aspirator vacuum with a heat gun to maintain a slow 
but constant evolution of gas. After gas evolution had stopped (15-30 min.), the resultant oil was dissolved in 300 mL of 
dioxane and hydrazine was slowly added thereto (20.09 mL, 633.7 mmoi, 5 eq.). The resultant Diphasic mixture was 
stirred overnight at room temperature. The solvent was removed inyacuQ and the residue partitioned between water 
and ethyl acetate. The layers were separated and the aqueous phase reextracted twice more with ethyl acetate. The 
organic layers were combined, dried (MgS0 4 ) and the solvent removed in vacuo to yield an orange glass. Slurrying this 
glass in 1 :1 hexane/ethyl acetate yielded 16.14 g of a light pink solid; m.p. 1 46.5-1 47.0°C; NMR (200 MHz. CDCI 3 ): 6 
7.60-7.16 (m, 10H); 6.15 (m. 1H); 2.98 (d of t. 2H, J=7,7Hz); 2.40 (8. 3H); 1.93 (t. 2H, J=7Hz). Anal, calcd for 
Ci 7 H 18 N 4 • (N 2 H 4 ) 0 .-,: C. 72.52; H, 6.44; N, 20.89. Found: C. 72.50; H. 6.54; N, 21.13. 

35 PART C: Preparation 3-(4^Methvlbiphenyl-2-vlV5- trif luoromelhvl-1 2.4-triazole 

N 3 -(2-cyanoethyl)-4'-methyIbiphenyl-2-yl amidrazone (14.91 g) was added to trifuloromethylacetic anhydride (600 
mL) at 0°C. The mixture was allowed to warm to room temperature and stirred overnight. The solvent was removed in 
vacuo and the residue taken up in ethyl acetate and washed three times with 1 N NaOH followed by once with brine. 

40 The organic layer was dried (MgS0 4 ) and the solvent removed in vacuo, to yield 1 8.01 g of a pink solid. This solid with- 
out purification was dissolved in THF (300 mL) to which was added 1 .000 N NaOH (55.58 mL). The mixture was allowed 
to stir for 5 hours. The solvents were removed in vacuo and water was added. This mixture was then extracted three 
times with ethyl acetate. The organic layers were combined, dried (MgS0 4 ) and the solvent removed in vacua to yield 
15.80 g of an orange oil which subsequently crystallized. These solids were dissolved in 1 N NaOH. the insoluble matter 

45 filtered, and the clear filtrate acidified to pH»1 . The filtrate was extracted three times with ethyl acetate. The organic lay- 
ers were combined, dried (MgS0 4 ) and the solvent removed in vacuo to yield 1 3.52 g of a clear, colorless oil which sub- 
sequently crystallized; m.p. 11 3.5-1 15.5°C; NMR (200 MHz, CDCia): 8 9.86 (m, 1H); 8.53 (m, 2H); 8.28 (m, 1H); 7.37 
(m. 1H); 7.34 (d, 2H. J=9Hz); 7.23 (d. 2H, J=9Hz); 2.42 (s. 3H). Mass calcd. for C 16 H 12 F 3 N3: 303.0983. Found: 
303.0972. Anal, calcd. for C 16 H 12 F3N 3 : C. 63.36; H, 3.99; N, 13.86. Found: C, 63.24; H, 4.17; N. 13.98. 

50 

PART D: Preparation of 2-n-Biitvl^-chloro - 5-hvdr 0 xvmethvl-1 -H2'-t5-trjf luoromethyM t g , 4-triazQl'3-Yntyphenyl-4- 

yPmethyflimidazQle 

The title compound was prepared from 3-(4'-methylbiphenyl-2-yl)-5-trHluoromethyl-1 .2.4-triazole using the proce- 
ss dures in Example 1 77, Parts D, E, and F. 

NMR (200 MHz, CDCI 3 ): 8 12.67 (bs, 1H); 7.88 (d. 1H. J*9Hz); 7.55 (t, 1H, J=9Hz); 7.47 (t. 1H, J-9Hz); 7.37 (d. 
1H, J«9Hz); 7.10 (d, 2H. J»9Hz); 6.92 (d, 2H, J=9Hz); 5.16 (s. 2H) 4.39 (s, 2H); 2.45 (t. 2H, J-7Hz); 1.53 (t of t, 2H. 
J=7.7Hz); 1 .25 (t of q. 2H. J=7.7Hz); 0.82 (t. 3H. J=7Hz). Mass calcd. for Cz^CIFaNgO: 489.1 543. Found : 489.1 534. 
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Example 341 

Preparation of 2-n-Butvl-5-ch lQr 0 ^>hvdroxvmethvi-1 -K2'-(5-trrfluaomethvH .2.4-triazQl-3-YnbiPhePYt-4-Yi)mettlYnSmi- 

dazpJa 

5 

The title compound is the other regioisomer isolated from the alkylation of 2-buty1^<h!oro-5-hydroxymethyiimida- 
zole in Example 340. NMR (200 MHz, CDd 3 ): 8 7.68 (d, 1H, Jo9Hz); 7.59-7.39 (m, 3H); 7.13 (d, 2H, J«9Hz); 6.97 (d. 
2H, J=9Hz); 5.08 (s, 2H); 4.48 (s, 2H); 2.57 (t, 2H, J=7Hz); 1 .57 (t of t. 2H, J=7,7Hz); 1 .28 (t of q. 2H, J=7,7Hz); 0.83 (t, 
3H, J=7Hz). Mass calcd. for C24H23CIF3 N 5 0: 489.1543. Found: 489.1539. 

10 

Example 342 

PART A: Preparation of 2-n-Butvl-4.5-dicvano-1 -K2^N -triPhenvlmethvlf 1 H-tetrazol-5-vn)biDhenvl-4-Ynme1hYnirnida- 
zole 

15 

Alkylation of 2-n-butyl-4 t 5-dicyanoimidazole (Example 75. Part A) with 2'-(N-triphenylmethyl(1H-tetrazol-5-yO)-4- 
(bromomethyl)biphenyl (isolated from Example 31 7, Part B) yielded the titled product as a light yellow solid; m.p. 1 52.5- 
154.0°C. NMR (CDCI3): 8 7.98 (m, 1H); 7.57-7.46 (m, 2H); 7.40-7.15 (m, 12H); 6.96-6.84 (m, 8H); 5.10 (2H); 2.57 (t, 
2H. J=7Hz); 1.63 (t of t, 2H, J=7,7Hz); 1.30 (t of q, 2H. J=7,7Hz); 0.85 (t, 3H, J=7Hz). Anal, calcd for C42H34N8: C. 
20 77.52; H, 5.27; N, 17.22. Found: C, 77.82; H, 5.28; N, 17.16. 

PART B: Preparation of 2-n-Butvl-5-carboxamido-4-cva no-1 -f(2'-(1 H-tetrazol-5-vnbiPhenvl-4-vl)methvnimidazole 

The intermediate from Part A (4.80 g) was dissolved in THF (70 mL). Water (30 mL) followed by trrtluoracetic acid 
25 (30 mL) were then added and the mixture stirred for 1 h at 25°C. The pH was adjusted to 10 with 10 NaOH, and the 
organic solvent was removed in vacuo . The trrtyl alcohol was filtered and the aqueous filtrate was acidified to pH=4 with 
cone. HCI. The resultant precipitate was filtered and dried under high vacuum. Recrystallization from hexane/ethyl ace- 
tate yielded 1.18 g of a white powder; m.p. 192.5-197.0°C. The compound titrates for one acidic functionality. NMR 
(DMSO-d 6 ): 8 8.30 (bs, 1H); 8.05 (bs, 1H); 7.76-7.50 (m, 4H); 7.11 (d, 2H, J=8Hz); 7.01 (d. 2H, J=8Hz); 5.48 (s, 2H); 
30 2.57 (t. 2H, J=7Hz); 1.48 (t of t, 2H, J=7,7Hz); 1.22 (t of q, 2H, J=7,7Hz); 0.77 (t. 3H, J=7Hz). Anal, calcd. for 
^H^NsO^O)^: C. 63.43; H, 5.32; N, 25.73. Found C, 63.22; H, 5.25; N, 25.43. 

Sample 343 

35 PART A: Preparation of 2.6-Dicyano-4^methvlbiphenvl 

4-BromotoIuene (10.44 mL, 84.9 mmol. 1.2 eq.) was converted to the Grignard reagent (Mg: 3. 10g, 127 mmol, 1.9 
eq.) in THF (50 mL) and then added to a stirred mixture of freshly fused zinc (II) chloride (9.34 g, 68.5 mmol, 1 eq.) in 
THF (50 mL) at such a rate as to maintain the temperature at 18°C. In another flash, bis(triphenylphos- 

40 phine)nickel(ll)chlOfide (1 .10 g, 1 .7 mmol, 0.025 eq.) and THF (5 mL) were mixed and cooled to 0°C. Diisobutylalumi- 
num hydride (1M in THF, 3.37 mL. 3.4 mmol. 0.049 eq.) was added to the black mixture of Ni catalyst and THF. After 
warming to 20°C. 1-bromo-2.6-dicyanobenzene (T. D. Krizan, J. C. Martin J. Org. Chem.. (1982) 47, 2681) (0.95 g or 
6.7% of the total amount to be coupled, 4.6 mmol, 0.067 eq.) in a minimum of THF was added to the Ni catalyst and 
stirred for 15 min. The Grignard solution was cooled to 6°C and then to it the Ni catalyst mixture was transferred via 

45 cannula. The remaining 1-bromo-2,6-dicyanobenzene (13.16 g, 63.9 mmol, 0.933 eq.) in a minimum of THF was finally 
added to the Grignard + Ni catalyst mixture. After stirring overnight at 25°C, the mixture was diluted with ethyl acetate 
(400 mL) and washed with water (2X200mL) and brine (1X200mL). The ethyl acetate layer was dried (MgS0 4 ) and the 
solvent removed in vacuo to yield a yellow solid. Chromatography in 75:25 hexane/ethyl acetate to 100% ethyl acetate 
followed by recrystallization from hexane/ethyl acetate yielded 8.46 g of a white solid; m.p. 1 84.0-1 86.0°C. NMR 

so (CDCI3): 8 7.98 (d. 2H, J=9Hz); 7.58 (t. 1 H. J=9Hz); 7.45 (d, 2H. J=9Hz); 7.37 (d, 2H. J=9Hz); 2.44 (s, 3H). Anal, calcd. 
for C 15 H 10 N 2 : C, 82.55; H, 4.62; N, 12.84. Found: C, 82.34; H. 4.78; N, 12.87. 

PART B: Preparation of 2-n-Butvl-4-chlor o-l-ff2^cvano^-M H-tetrazol-5-vnbiohenvM-^ 
dazole 

55 

The product from Part A was converted to the above entitled compound by the procedure described in Example 
317 to yield a glass. NMR (DMSO-de): 8 8.17 (d, 1H, J=9Hz); 8.02 (d. 1H. J=9Hz); 7.79 (t, 1H. J«9Hz); 7.19 (d, 2H, 
J=9Hz); 7.10 (d, 2H. J=9Hz); 5.27 (s, 2H); 4.32 (s. 2H); 2.41 (t, 2H, J=9Hz); 1 .39 (t of t, 2H, J=7,7Hz); 1 .20 (t of q. 2H, 
J=7,7Hz); 0.76 (t. 3H, J=7Hz). Anal, calcd. for C^H^CINtO • (H 2 O) 0 5 : C, 60.46; H, 5.07; O, 7.75. Found: C. 60.51 ; H, 
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4.91; CI. 7.78. 

Example 344 

5 PART A: Preparation of 2-n-B[itvM^hlor o-1-ff2^cvanrt^^ 

2^-Buty1-4<hloroimidaiole-5^^ (6.34 g, 34,0 mmoJ, 1 eq.), 4*romomethyl-2'-c^nobiphenyi (9.25 

g, 34.0 mmol, 1 eq.). potassium carbonate (5.17 g, 37.4 mmol, 1.1 eq.) and DMF (100 mL) were mixed and stirred at 
25°C overnight The solids were filtered and the filtrate evaporated. The residue was chromatographed over silica gel 
w in 9:1 to 1:1 hexane/ethyl acetate and crystallized from methylcyclohexane/h-butyl chloride yielding 9.70 g of a solid; 
m.p. 96.0-97.0°C. NMR (CDCI3): 8 9.78 (s. 1H); 7.83-7.40 (m. 6H); 7.19 (d. 2H. J«9Hz); 5.63 (s. 2H); 2.71 (t. 2H, 
J«7Hz); 1.72 (t of t. 2H, J=7,7Hz); 1.38 (t of q, 2H. J=7,7Hz); 0.90 (t. 3H, J=7Hz). Anal, calcd. for C^HgoCiNaO: C. 
69.93; H. 5.34; N. 11.12. Found: C, 69.64; H. 5.37; N. 11.21. 

15 PART B: Preparation of 2-n-Butvl-4-chloro-5^vano-1 -rf2'-<ra^ 

The aldehyde from Part A (8.37 g. 22.2 mmol, 1 eq.). hydroxylamine hydrochloride (1.67 g, 24.4 mmol, 1.1 eq.), 
pyridine (33.5 mL) and ethanol (33.5 mL) were mixed and stirred at room temperature. After 10 min., white precipitate 
began to form. After 24 h, the product was filtered, washed with ether and dried under high vacuum to yield 7.25 g of a 
20 white solid: m.p. 223.0-224.5°C. NMR (DMSO<i 6 ): 8 11.38 (s, 1H); 8.03 (s. 1H); 7.97 (d, 1H, J=9Hz); 7.80 (t. 1H. 
J=9Hz); 7.69-7.52 (m, 4H); 7.18 (d, 2H, J=9Hz); 5.67 (s, 2H); 2.62 (t. 2H, J=7Hz); 1.52 (t of t. 2H. J=7,7Hz); 1.27 (t of 
q. 2H, J=7,7Hz); 0.80 (t, 3H, J»7Hz); AnaJ. calcd. for C22H21CIN4O: C. 67.26; H, 5.39; N, 14.26. Found: C, 67.21; H, 
5.25; N, 14.29. 

The oxime (5.13 g, 13.0 mmol. 1 eq.) was suspended in a solution of 1 ,2-dich!oroethane (51.3 mL) and triethyl- 
25 amine (3.90 mL 27.7 mmol, 2.1 eq.). The mixture was cooled to 0°C and triflic anhydride (2.15 mL, 13.0 mmol, 1 eq.) 
was added. After 1.5 h, 0.2 mL of triethylamine followed by 0.22 mL of triflic anhydride were added at 25°C. After 5 
hours, added ethyl acetate (200 mL) and washed with water 3X100mL). The organic layer was dried (MgS0 4 ), the sol- 
vent removed in vacuo, and the residue chromatographed in 9:1 toluene/ethyl acetate yielding 3.56 g of a light tan solid; 
m.p. 96.0-97.5°C. NMR (CDCI 3 ): 8 7.82 (d. 1H, J=9Hz); 7.76-7.45 (m. 5H); 7.33-7.13 (m. 2H); 5.25 (s, 2H); 2.72 (t, 2H, 
30 J=7Hz); 1 .75 (t of t. 2H J=7,7Hz); 1 .39 (t of q, 2H, J=7,7Hz); 0.94 (t, 3H, J=7Hz). Anal, calcd. for CzgH^CIN^ C. 70.49; 
H, 5.1 1; CI, 9.46. Found: C, 70.57; H, 5.10; CI, 9.30. 

PART C: 2-n-Butvl-4-chloro-5-M H-tetrazol-5-vlM -K2'-M H-tetrazol-5-vl)biDhenvl-4-vl)methvl1imidazole 

35 The bisnitrile from Part B was converted to the above titled product by the method described in Example 316, Parts 
A, B and Example 342, Part B using the appropriate reagent stoichiometrics to yield a light yellow amorphous solid: 
titration of compound with 1.000 N NaOH showed the presence of exactly two acidic functionalities. NMR (DMSO-d 6 ): 
8 7.75-7.47 (m, 4H); 7.06 (d, 2H. J=9Hz); 6.98 (d. 2H, J=9Hz); 5.55 (s. 2H); 2.65 (t. 2H, J=7Hz); 1.53 (t of t. 2H. 
J=7,7Hz); 1.30 (t of q, 2H, J=7,7Hz); 0.82 (t, 3H, J«7Hz). Anal, calcd. for C^^CIN^ • (H 2 0)o. 5 : C, 56.22; H. 4.72; CI. 

40 7.54. Found: C, 56.46; H, 4.61 ; CI, 7.37. 

Example 345 

Preparation of 2-n-Butvl-5-(4-carboxv-1 .2.3-triazol-5-vl)-4^hloro-1 -f(2' -( 1 H-tetrazol>5-vnb»Dhenvl-4-Yl)methvnimida^Ql9 



45 



The titled compound was prepared from 2-n-butyl-4-ch!oro-1-[(2'-(N-tr^ 
y1)methy0imidazole-5-carboxaldehyde using the procedures described in Example 338 and deprotecting both the 
methyl ester and trrtyl groups using trif luoroacetic acid by the procedure described in Example 342. Part B: white amor- 
phous solid. NMR (DMSOd 6 ): 8 16.5-13.0 (bm. 2H); 7.76-7.46 (m. 4H); 7.00 (d. 2H. J=9Hz); 6.94 (d. 2H, J=9Hz); 5.13 
50 (s, 2H); 2.07 (t, 2H, J=7Hz): 1 .50 (t of t, 2H, J=7,7Hz); 1 .28 (t of q, 2H, J=7,7Hz); 0.82 (t, 3H, J=7Hz). Mass calcd. for 
C^HjsCINgOj,: 503.1585. Found: 503.1594. 

Exfirnple 346 

55 PART A: Preparation of 2-n-ButvH -f(2^rbomethoxvbiohenvl-4- vhmethvn-4-chloro-5-f 1 -(2-methoxvphenyDpiperazin! 
4-vl)methyf)imidazole 

2-n-butyl-1-[(2'-carbomethoxybipheny^ hydrochloride (1.56 g, 3.3 

mmol, 1 eq.). 1-(2-methoxyphenyl)piperazine (0.64 g, 3.3 mmol, 1 eq.) and acetonitrile (100 mL) were mixed and 
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refluxed for 48 h. The solvent was removed in vacuo and the residue chromatographed over silica gel in ethanol to 4:1 
chloroforrrVmethanol. yielding 960 mg of a yellow oil. NMR showed the presence of both 1-(2-methoxyphenyl)pipera- 
zine and product The above isolated product was suitable for further transformation; MS detects (M+H)* = 601 . 

5 PART B: Preparation of 2-n-ButyM -rf2'^rtxixv bto 

yi)methyf]imHdazole 

A mixture of the compound in Part A (960 mg), 1.000 N NaOH (8.3 mL), methanol (15 mL) and water (5 mi) was 
refluxed under nitrogen overnight. The organic solvents were removed in vacuo and the pH adjusted to 6 with cone. 
io HCI. The resultant precipitate was filtered, washed with water and dried under a high vacuum yielding 244 mg of a light 
yellow amorphous powder. Titration of 200 mg with 1.000 N NaOH required 0.36 mL Theoretical: 0.35 mL NMR 
(DMSO-de): 5 7.53-7.17 (m, 7H); 6.80-6.60 (m, 5H); 4.98 (s, 2H); 3.78 (s, 2H); 3.68 (s, 3H); 3.02 (s, 8H); 2.32 (t, 2H. 
J=7Hz); 1.38 (t of t, 2H, J=7,7Hz); 1.20 (t of q, 2H, J=7,7Hz); 0.75 (t. 3H, J=7Hz). Mass calcd. for Cs^CIN^: 
572.2554. Found 572.2554. 

15 

Example 347 

PART A: Preparation of M ethvl 2^bLr^l-4^hloroimidazole-5<arboxvlate 

20 The titled compound was prepared by the procedure described in Example 1 26 from 2-n-butyl-4-ch!oroimidazole- 
5-carboxaldehyde: m.p. 92.5-93.5 (methylcylohexane). NMR (DMSO-d 6 ): 6 13.05 (bm, 1H); 3.80 (s. 3H): 2.60 (t, 2H, 
J»7Hz); 1.59 (t of t, 2H, J=7,7Hz); 1.26 (t of q. 2H, J=7,7Hz); 0.87 (t, 3H, J*7Hz). Anal, calcd. for CgH^CI^CV C, 
49.89; H, 6.05; CI, 16.36; N, 12.93. Found: C, 49.93; H, 6.02; CI. 16.18; N, 12.96. 

2$ PART B: Preparation of Methvl 2-n-butvU4^chloro-1-r(2 > -(N-tri PhenvlmBthvl (1H-tetrazol-5-vl))biphenvl-4>vl)methYl1imi- 
dazole-5-carboxvlate and its 4-carbomethoxy reqipisomer 

Methyl 2-n-butyl-4^hloroimidazole-5-carboxylate (10.00 g, 46.2 mmol, 1 eq.), 2'-(N-triphenytmethyt-1H-tetrazol-5- 
yl)-4-bromometriylbiphenyl (25.7 g, 46.2 mmol, 1 eq.), tetraethylammonium bromide (970 mg, 4.62 mmol, 0.1 eq.), 10.0 

30 N NaOH (9.2 mL 92.3 mmol. 2 eq.), water (40 mL) and methylene chloride (200 mL) were mixed and stirred overnight 
at 25°. Water was then added and the layers were separated. The organic layer was washed with additional water (2x), 
dried (MgS0 4 ) and the solvent removed in vacuo. Chromatography in 9:1 hexane/ethyl acetate to 1 :1 hexane/ethyl ace- 
tate yielded the 5-carbomethoxy regioisomer which eluted first followed by the slower 4-carbomethoxy regioisomer. 5- 
Carbomethoxy Regioisomer: m.p. 177.5-178.0 (dec.)°C. NMR (CDCL 3 ): 8 7.91 (m, 1H); 7.53-7.23 (m, 18H); 7.10 (d, 

35 1H, J=9Hz); 6.95 (d, 2H, J=9Hz); 6.77 (d, 1H, J=9Hz): 5.47 (s, 2H); 3.76 (s, 3H); 2.53 (t. 2H, J=7Hz); 1.67 (t of t, 2H, 
J=7,7Hz); 1.30 (t of q, 2H, J=7,7Hz); 0.89 (t, 3H, J=7Hz). Anal, calcd. for C^HayCINgOg: C, 72.77; H, 5.38; CI, 5.11; N, 
12.12. Found: C, 72.48; H, 5.28; CI, 5.37; N, 11.82. 

4-Carbomethoxy Regioisomer: amorphous glass. NMR (CDCI 3 ): 5 7.95 (m, 1H); 7.53 (m, 2H); 7.40-7.16 (m, 9H); 
7.12 (d, 2H, J=9Hz); 6.97-6.83 (m, 7H); 6.77 (d, 2H, J=9Hz); 5.02 (s, 2H); 3.94 (s, 3H); 2.52 (t. 2H, J=7Hz); 1.60 (toft. 

40 2H, J=7,7Hz); 1.26 (t of q, 2H, J=7,7Hz); 0.83 (t, 3H, J=*7Hz). 

PART C: Preparation of 2-n-Butyl-4-chloro-5-f4-(2-methoxvphenvl)piperazin-1 -ylcarbonvIM -r(2 f -(N-triphenY lmethyl-1 - 
H-tetrazot-5-vl)biphenvl-4-vl-methvnimidazole 

45 n-Butyllithium (2.5 M, 2.56 mL 6.3 mmol. 1 .1 eq.) was slowly added to a solution of 1 -(2-methoxyphenyl)piperazine 
(1.12 g, 5.8 mmol. 1 eq.) in THF (30 mL) at 0°C. The solution was allowed to stir for 15 min. at 0°C. Afterwards, a THF 
solution (30 mL) of the ester from Part B (4.00 g, 5.8 mmol, 1 eq.) was slowly added maintaining the temperature at 
0°C. The solution was allowed to warm to 25°C. After 24 h, the solvent was removed in vacuo and the residue chroma- 
tographed in 1 :1 hexane/ethyl acetate to 100% ethyl acetate yielding 2.24 g of a yellow glass which was suitable for fur- 
so ther transformation. NMR (DMSO^): 5 7.77 (d, 1H, J=9Hz); 7.57-6.60 (m. 26H); 5.16 (s, 2H); 4.05-1 .5 (m, 8H); 3.72 
(s, 3H); 2.68 (m, 2H); 1 .64 (t of t. 2H, J=7,7Hz); 1 .33 (t of q. 2H, J=7,7Hz); 0.87 (t. 3H, J=7Hz). 

PART D: Preparation of 2-n-Butvl-4-chloro-544-(2-me thoxvphenvl)Diperazin-1 -vl carbonvlH -f(2!-f 1 H-tetrazQ|-5- 
Yl)t?iphyiyl-4-yl)methYl1imidazgl9, 

55 

The product from Part C (500 mg) was detritylated by the procedure described in Example 342, Part B. to yield 421 
mg of a white solid. The product (41 7.3 mg) was converted to its sodium salt by titration with 1 .000 N NaOH. Theory: 
0.68 mL; Found 0.70 mL. m.p. salt 1 03 (wet). 149 (dec.)°C. NMR (DMSO-de): 8 7.52 (d, 1 H J=9Hz); 7.47-6.55 (m. 1 1 H); 
5.25 (bm, 1H); 5.14 (bm, 1H); 4.15-2.37 (m. 6H); 3.72 (s. 3H); 2.77 (m, 2H); 2.48 (m, 2H); 1.65 (t of t 2H, J=7.7Hz); 
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1 .35 (t of q, 2H, Jo7,7Hz); 0.87 (t. 3H, J=7Hz). FABMS. M/E 611.54 (M+H)+. 633.50 (M+Na)+. 
The compounds of Table 24 can be made using the methods described in Example 347: 

Table 24 



10 



15 



40 



45 



50 



55 




20 No. R 6 R 7 R 8 m.p.°C 



25 348 n-butyl 



O OCH 3 



CI (amorphous 
solid)* 



349 n-propyl CI 

30 



0 OCH 3 



350 n-propyl ^ /~"^_y ^ 

351 n-butyl CI ^ y<-CH(C 6 H 5 ) 2 

352 n-propyl CI ^ y*-CH(C6H 5 )2 

353 n-butyl \ Z" 0 "^^ 2 ° 
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NMR (DMS0-d ft ): 6 16.25 (b«, 1H) ; 7.76-7.50 
(«, 4H); 7.17-6.84 (», 8H); 6.25 (., 2H); 3.95 

2H); 3.80 (« ( 3H); 3.76 (■, 2H) ; 3.00 (■, 
4H); 2.65 (t, 2H, J=7Hi); 1.55 (t o£ t, 2H f 
J«7,7Bs) ; 1.30 (t of q, 2H, J=7,7H«); 0.83 (t, 
3H, J=7H«). 



15 Example 354 

Preparation of 2-n-Butvl-4-chlor o-5-r(4-r2> methoxvDhenvnpiDerazin>1 -vnmethvn-W(2'-n H-tetrazol-5-Vl)biphenYh4' 
vlfmethvnimidazole 

20 The amide in Example 347. Part B (1 .01 g. 1 2 mmol, 1 eq.) was dissolved in toluene (25 mL) and to this solution, 
sodium bis(2-methoxyethoxy)aluminum hydride in toluene (3.4 M, 2.44 mL, 8.3 mmol, 7 eq.) was added. The mixture 
was refluxed for 0.5 h. Water (10 ml) was slowly added (foaming) to quench, followed by the addition of THF (10 mL) 
and trifluoroacetic acid (5 mL). After 1 hour, the detritylation was complete. The pH was adjusted to 12 with 10 N NaOH. 
and the organic solvents removed in vacuo . More water (30 mL) was added and the trityl alcohol was filtered off as a 

25 gum. TLC showed the gum to contain all of the product. The gum was dissolved in methanol, evaporated onto silica gel, 
and chromatography in 1:1 hexane/ethyl acetate to 7:3 ethyl acetate/isopropanol. and finally crystallized from hex- 
ane/ethyl acetate to yield 189 mg of product as a white solid: m.p. 1 53.5-1 57.5°C. NMR (CDCI 3 ): 5 7.94 (d of d, 1H. 
J=1,9Hz); 7.56 (m, 2H); 7.40 (d of d, 1H, J=1,9Hz); 7.10 (d, 2H, J=9Hz); 7.00 (m, 2H); 6.90 (d, 2H, J«9Hz); 6.80 (d, 2H, 
J=9Hz); 5.20 (s, 2H); 3.83 (s, 3H); 3.33 (S, 2H); 2.97 (m, 4H); 2.50 (m, 4H); 2.44 (t. 2H, J=7Hz): 1.61 (t of t, 2H, 

30 J=7,7Hz); 1 .30 (t of q, 2H, J=7,7Hz); 0.87 (t, 3H, J=7Hz). 

Utility 

The hormone angiotensin II (All) produces numerous biological responses (e.g. vasoconstriction) through stimula- 

35 tion of its receptors on cell membranes. For the purpose of identifying compounds such as All antagonists which are 
capable of interacting with the All receptor, a ligand-receptor binding assay was utilized for the unitial screen. The assay 
was carried out according to the method described by [Glossman et al., J. Biol. Chem.. 242, 825 (1974)], but with some 
modifications. The reaction mixture contained rat adrenal cortical microsomes (source of All receptor) in Tris buffer and 
2 nM of 3 H-AII with or without potential All antagonist. This mixture was incubated for 1 hour at room temperature and 

40 the reaction was subsequently terminated by rapid f Btration and rinsing through glass micro-fibre filter. Receptor-bound 
3 H-AII trapped in filter was quantitated by scintillation counting. The inhibitory concentration (IC50) of potential All 
antagonist which gives 50% displacement of the total specifically bound 3 H-AII is presented as a measure of the affinity 
of such compound for the All receptor (see Table 20). 

The potential antihypertensive effects of the compounds of this invention may be demonstrated by administering 

45 the compounds to awake rats made hypertensive by ligation of the left renal artery [Cangiano et al., J. Pharnifippi Exp. 
Ther.. 208. 310 (1979)]. This procedure increases Wood pressure by increasing renin production with consequent ele- 
vation of All levels. Compounds are administered orally at 100 mg/kg and/or intravenously via a cannula in the jugular 
vein at 10 mg/kg. Arterial Wood pressure is continuously measured directly through a carotid artery cannula and 
recorded using a pressure transducer and a polygraph. Blood pressure levels after treatment are compared to pretreat- 

50 ment levels to determine the antihypertensive effects of the compounds (See TaWe 25). 
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Table 26 



5 




Angiotensin II 
Rs captor 
Binding 


Antihypertensive 
Bffscts in tenal 
Hypertensive Rats 




Ex. No. 


IC 60 
fsaolar) 


Intravenous 

Activity 1 


Oral 

Activity 1 


10 


1 


1.80 


♦ 


NA 




2 (sodiua salt) 


0.140 




NA 




3 (sodiua salt) 


0.420 




NA 


IS 


4 (sodiua salt) 


0.280 




NA 


5 (sodiua salt) 


0.190 




NA 




6 


6.70 


NT 






7 


0.420 


♦ 


NA 


20 


8 (sodiua salt) 


0.790 




NA 




8 (sodiua salt) 


6.80 


NT 






10 (sodiua salt) 


0.190 


NT 




25 


11 (sodiua salt) 


0.380 


NA 


NA 




12 (sodiua salt) 


0.030 


♦ 


NA 




13 (sodiua salt) 


6.90 


♦ 


NA 




14 


3.20 


NT 




30 


15 (sodiua salt) 


9.4 




NA 




16 


0.018 


♦ 


NA 




17 (sodiua salt) 


0.042 


♦ 


NA 


35 


18 
18A 


0.08 
0.012 




NA 




19 (sodiua salt) 


1.70 


NT 






20 (sodiua salt) 


6.30 


NT 




40 


21 (sodiua salt) 


2.10 


♦ 


NA 




26 


3.90 


NT 






26 (sodiua salt) 


3.80 




NA 


45 


27 (sodiua salt) 


1.20 


♦ 





2 



50 
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Table 25 (continued) 
Angiotensin II Antihypertensive 





Rsesptor 


offsets in 1 


lenal 




Binding 


HvDsrtsnsivs Rats 


Ex. No. 


IC 50 
fuaolar) 


Intravenous Oral 

Activity 1 Activity 2 


28 


8.00 


iff 




20 


3.10 


▼ 


NA 

flA 


30 (sodiua salt) 


0.30 


♦ 




31 


0.64 


NT 




32 (sodiua salt) 


0.43 


NT 

la* 




33 


0.040 


NT 




35 (sodiua salt) 


3.40 


▼ 




36 (sodiua salt) 


0.19 




NA 

lafa 


51 


2.30 


HA 

•an 


NA 


52 


1.10 






53A 


0.81 


HA 


NA 


53B 


0.38 




NT 


53C 


0.21 




NT 

■a* 


54 


7.20 






55 


0.930 




NA 


66 


4.40 


NT 




67 


4.90 


T 


NA 

lala 


58 


8.30 




NA 

ha 


59 


3.00 


NA 


NA 


60 


1.20 


NT 




61 


5.00 


NT 




62 (sodiua salt) 


9.20 


NT 




63 (sodiua salt) 


3.70 




NA 


64 


0.620 


♦ 


NA 


65 


0.240 


♦ 


NA 


66 


0.350 


♦ 


NA 


67 


1.10 




NA 


70 


2.50 




NA 


71 


2.80 


NT 




72 


6.50 




NA 
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Table 25 (continued) 



Bx. No. 



Angiotensin II 
Receptor 
Binding 

IC 50 



Antihypertensive 
Effects in Renal 
Hypertensive Rats 

Intravenous Oral 

Activity 1 Activity 2 





74 (trans compound) 


3.90 


♦ 




NA 




(cis coapound) 


4.50 


♦ 




Ml 

NA 


15 


75 (sodiua salt) 


7.60 


♦ 




♦ 




76 (sodiua salt) 


2.70 


♦ 




NA 




77 (sodiua salt) 


5.70 


at * 

NA 




U A 

NA 




78 (sodiua salt) 


8.00 






♦ 


20 


79 (sodiua salt) 


0.50 






at * 

NA 




80 (sodiua salt) 


0.50 






♦ 




81 (sodiua salt) 


0.57 


NA 




NA 


25 


82 


6.10 




NT 






83 


6.40 




NT 






85 


0.49 


♦ 




♦ 




86 


2.90 






NA 


30 


87 


2.50 




NT 






88 


1.30 






♦ 




80 


0.039 








35 


90 (sodiua salt) 


0.020 


♦ 




♦ 




91 


0.26 


♦ 




NA 




92 


0.062 


♦ 






40 


93 


0.89 






NA 




94 


0.280 


♦ 




♦ 




95 


1.20 


♦ 




NA 




96 


1.10 




NT 




45 


97 


0.270 






NA 




98 (sodiua salt) 


0.099 






♦ 



50 



55 
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Table 25 (continued) 

Angiotensin II Antihypertensive 
Receptor Effects in Renal 
Binding Hypertensive Rats 


IC 60 
(u solar) 


Intravenous Oral 

i < 
Activity 1 Activity 


10 


00 


0.000 


♦ ♦ 




100 


0.000 






102 


0.061 


♦ ♦ 


15 


105 


0.680 


♦ ♦ 




106 


1.00 


♦ ♦ 




107 


1.70 


NT 


20 


108 


0.160 


♦ ♦ 




100 


0.08 






110 


1.30 


♦ ♦ 




113 


0.020 


NT 


25 


114 


0.050 


♦ ♦ 




115 


0.43 


♦ ♦ 




116 


0.26 


♦ ♦ 


30 


117 


0.80 


♦ ♦ 




118 


0.080 


♦ ♦ 




121 


0.330 


♦ ♦ 


35 


123 


5.60 


♦ NA 




124 


1.80 


♦ NA 




125 


0.650 


♦ ♦ 




126 


0.340 


♦ ♦ 


40 


127 


0.150 


♦ ♦ 




128 


0.08 






120 


0.330 


♦ ♦ 


45 


130 


0.470 






132 


0.020 


♦ ♦ 




133 


0.036 


♦ ♦ 




134 


0.180 




50 


135 


1.30 


♦ ♦ 




137 


0.053 


♦ ♦ 



2 



55 
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Tibl« 25 (continued) 







Angiotensin II 
acceptor 

oinainj^ 


AntihypartanaiTa 
Bf facts in Banal 
Hypartanaiye Bats 


Ex. No. 


TC 
IC 50 


j.n vraaYtnou* 

Activity 


i.f : tf i +_ 


1401 




0.052 


♦ 


♦ 


141 




0.190 


♦ 




144 




0.083 




♦ 


148 


[sodiua salt) 


0.200 




♦ 


140 


[sodiua salt) 


0.450 






150 


[sodiua salt) 


0.200 






1S1 


[sodiua salt) 


0.560 


♦ 




152 


[sodiua salt) 


0.250 






153 


[•odiua salt) 


0.200 


♦ 




154 


(■odiua salt) 


0.60 






166 




0.060 






160 


(•odiua salt) 


0.120 






162 


(•odiua salt) 


0.140 




♦ 


165 


(•odiua salt) 


3.00 




NA 


166 


(•odiua salt) 


0.240 




HA 


171 


(•odiua salt) 


0.600 


♦ 


NA 


173 


(•odiua salt) 


0.700 






174 


(•odiua salt) 


0.300 




NA 


175 


(DOHA salt) 


1.50 


♦ 


NA 


176 




0.200 




NA 


177 




9.60 


♦ 


NA 


178 




4.20 




♦ 


179 




4.40 


♦ 


NA 


180 




2.90 




NA 


181 




4.90 




NA 


182 




4.10 


♦ 


NA 


183 




6.30 


♦ 


NA 


184 




0.40 


♦ 


NA 



55 
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Table 25 (continued) 







Angiotensin II 
Receptor 
Binding 


Antihypertensive 
Bffects in Eenal 
Hypertensive Rats 


Ex. No. 


IC 50 
(saolar) 


Intravenous Oral 

Activity 1 Activity 


185 




0.400 




NA 


102 




2.30 




NA 


103 




0.31 


♦ 


NA 


104 




1.20 


HI 




105 




0.02 


♦ 


♦ 


100 




1.80 




NA 


202 


(sodiua salt) 


0.160 


♦ 


NA 


203 


(sodiua salt) 


0.340 


♦ 


♦ 


204 


(sodiua salt) 


1.00 




NA 


205 


(sodiua salt) 


2.50 


NT 




208 


(sodiua salt) 


1.40 


NT 




207 


(sodiua salt) 


0.15 


♦ 


♦ 


208 


(sodiua salt) 


0.330 




NA 


200 


(sodiua salt) 


0.27 


NT 




215 


(sodiua salt) 


0.200 


♦ 


NA 


217 


(sodiua salt) 


2.70 


NT 




218 


(sodiua salt) 


2.0 


NT 




210 




0.88 


NT 




223 




5.40 


NT 




224 




5.00 


NT 




227 




0.110 


♦ 




228 




0.530 


NT 




220 




2.10 






230 




1.60 


♦ 




231 




0.076 


NT 




232 




0.510 


♦ 





2 



so 
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Tfcblg 26 (continued) 



5 




Angiotensin II 
Receptor 

oiDdioK 


Antihypertensive 
Ef facte in Renal 
Hypertensive Rets 


10 


Bat. No. 


IC 60 
(saolar) 


Intravenous Oral 

Activity 1 Activity 5 


233 


0.600 


♦ 






234 


0.064 


♦ 


NA 


15 


23S 


0.160 


♦ 


NA 


230 


0.110 


♦ 






237 


0.120 


♦ 


NA 




238 


0.110 




NA 


20 


230 


0.120 


♦ 






240 


0.002 


♦ 






241 


0.170 


♦ 




25 


242 


0.270 








243 


0.200 




NT 




244 


0.088 








246 


0.120 






30 


247 


0.110 




NT 




248 


0.250 








240 


0.072 


♦ 


NA 


35 


250 


0.120 




NA 




264 


0.250 








265 


0.270 






40 


266 


2.30 


♦ 




202 


0.700 


♦ 


♦ 




314 


0.630 




NA 




318 


0.14 


♦ 


NA 


45 


325 


0.73 


♦ 


NT 




326 


0.70 




NT 




341 


0.27 


♦ 


♦ 


50 


346 


0.74 


♦ 


NT 




354 


0.35 


NT 


NT 
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10 



15 



1 Significant decrease Id blood pressure at 
10 ag/kg or less 

2 Significant decrease in blood pressure at 
100 ag/kg or less 

HA - Not active at 100 ag/kg dosage adainistered. 
Although many of the coapounds tested were not 
actiTe orally, they were active intravenously . 
A few coapounds (Bxaaples 10, 51, 53A, 50, 77 
and 81) did not produce a significant decrease 
in blood pressure at 10 ag/kg intravenously, 
but did produce soae decrease at that level, 
and it is expected that they would be active 
intravenously at a higher dosage, e.g., 30 
ag/kg. 



NT - Not tested. 

20 



Compounds listed in Table 26 were tested in the same manner as described for Table 25, except that in the test for 
antihypertensive effects in renal hypertensive rats, the compounds were administered orally at 30 mg/kg and intrave- 
25 nously at 3 mg/kg. 



30 



35 



40 



45 



50 



198 



EP000324377Ifi!e;M\dcwas03\firmdatt 



Page 199 of 234 



EP 0324 377 B1 



Table 26 





Angiotensin II 
Receptor 
Binding 


Antihypertensire 
Bf feet* in Renal 
Bvoertensive Rate 


ax . no • 


IC* 

( iinnl *t\ 


lUvili OUUIW 

ACviT 1VJ 


Oral 

ActiyitV 


ISA 


0.012 




♦ 


02A 
02B 


0.04 
0.012 


♦ 


♦ 

3 

NT 


124A 


0.13 




♦ 


124B 


0.05 


♦ 


♦ 


124C 


0.02 






124D 


0.006 




♦ 


124B 


0.007 




♦ 


124P 


0.001 


HI 


NT 


1240 


0.074 


♦ 


♦ 


124H 


0.20 




♦ 


1241 


2.5 


♦ 


NA 


124J 


0.68 




♦ 


124K 


0.013 






124L 


0.020 






130 


0.011 


NT 


NT 


140A 


0.30 


NT 


♦ 


140B 


0.16 


NT 


♦ 


1400 


0.02 


♦ 




140D 


0.40 






140B 


0.033 


♦ 




140P 


0.20 


♦ 




140G 


NT 


NT 


♦ 


140H 


0.076 






140J 


0.027 




♦ 


140K 


0.038 




♦ 


140L 


5.7 




♦ 


240A 


0.15 


♦ 




251A 


0.045 


♦ 


♦ 
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Table 26 (continued) 

Angiotensin II Antihypertensive 

s Receptor Bffects in Renal 

Binding Hypertensive Rate 

IC-- Intravenous Oral 

50 12 

Bx. No. (wolar) Activity Activity 



252 


0.011 


♦ 




26SA 


1.1 


♦ 


♦ 


265B 


1.4 


♦ 


♦ 


265C 


NT 




NT 


265D 


1.10 


♦ 


NT 


265B 


1.60 




NT 


252 


0.011 




♦ 


265A 


1.1 


♦ 


♦ 


265B 


1.4 


♦ 


♦ 


265C 


NT 


♦ 


NT 


265D 


1.10 


♦ 


NT 


26SB 


1.60 


♦ 


NT 


314A 


0.064 




♦ 


317A 


0.41 




NA 


310 


0.001 




NA 


320 


0.88 




♦ 


321 


1.8 


♦ 


NA 


322 




♦ 


♦ 


327 


0.66 


NA 


NA 


327A 


0.20 


•♦• 


♦ 


327D 


5.2 


NA 


NA 


328 


6.7 


♦ 


♦ 


329 


0.076 


♦ 


♦ 


333 


0.051 


♦ 


♦ 


334 


0.015 


♦ 


♦ 


335 


0.26 


♦ 


♦ 


336 


0.28 


NA 


NA 


337 


0.76 


♦ 


NA 


338 


0.26 


NA 


NA 
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Table 26 (continued) 

Angiotensin II AntihyperteneiYe 
Receptor Bf facts in Renal 

Binding Hyperteneivo Rats 

ICgQ Intravenous Oral 

Ex. No. fiwolar) Activity* Activity 



75 



20 



25 



33S 
340 
342 
343 
344 
345 
347 
348 
354 



1.7 

0.37 

0.037 

0.51 

0.16 

1.1 

0.20 

1.3 

0.35 



♦ 

♦ 
♦ 

NT 



♦ 

NA 

+ 

NT 

♦ 

NA 
NT 



1 Significant decrease in blood pressure at 
30 3.0 ag/kg or less 

2 Significant decrease in blood pressure at 
30 ag/kg or less 

35 NA * Not actiTe at 3 ag/kg or 30 ag/kg dosage 

tested. Although soae of the coapounds 
tested were not act ire orally, they were 
active intravenously. A few coapounds 
(Exaaples 327. 327D, 336 and 338) did not 
40 produce a significant decrease in blood 

pressure at 3 ag/kg intravenously, but did 
produce soae decrease at that level, and it 
is expected that they would be active 
intravenously at a higher dosage, e.g., 30 
ag/kg. 



45 



50 



NT Not tested. 

NT 3 Not tested at 30 ag/kg p.o. 



The hypotensive effects of 2^yM-ch!oro-1-[2'-(1H-tefrazo^ 
55 sodium salt were compared before and after furosemide administration to conscious dogs. Cumulative intravenous 
injections of imidazole at 0.3 to 3 mg/kg did not lower blood pressure in normotensive conscious dogs (n=4, Fig. 1) but 
they were effective in inhibiting the pressor response to All (0.1 ug/kg iv) determined at 10 min post dose (Fig. 2). 
Plasma renin activity (PRA) in these animals was 1 .5 ± 0.5 ng Al/ml/hr. Four days later, furosemide was given to three 
of these dogs at 10 mg/kg im at 18 and 2 hours before the experiment and increased PRA to 19.9 ± 7.2 ng Al/mlmr. 
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Imidazole was then given cumulatively iv at the same d06es and caused a significant decrease in blood pressure in a 
dose-dependent manner (Fig. 1). It also inhibited the pressor response to All at the two higher doses (Fig. 2). A similar 
hypotensive enhancement by furosemide was also observed with captopril at 0.3 mg/kg iv (Fig. 2). These resutts indi- 
cate that diuretics enhance the hypotensive efficacy of imidazole All blockers. Thus a combined therapy of these two 
5 classes of drugs will be likely to increase the response rate to therapy among hypertensive patients. 

Dosage Forms 

The compounds of this invention can be administered for the treatment of hypertension according to the invention 
10 by any means that effects contact of the active ingredient compound with the site of action in the body of a warm- 
blooded animal. For example, administration can be parenteral, i.e., subcutaneous, intravenous, intramuscular, or intra 
peritoneal. Alternatively, or concurrently, in some cases administration can be by the oral route. 

The compounds can be administered by any conventional means available for use in conjunction with pharmaceu- 
ticals, either as individual therapeutic agents or in a combination of therapeutic agents. They can be administered 
75 alone, but are generally administered with a pharmaceutical carrier selected on the basis of the chosen route of admin- 
istration and standard pharmaceutical practice. 

For the purpose of this disclosure, a warm-Wooded animal is a member of the animal kingdom possessed of a 
homeostatic mechanism and includes mammals and birds. 

The dosage administered will be dependent on the age, health and weight of the recipient, the extent of disease. 
20 kind of concurrent treatment, if any. frequency of treatment and the nature of the effect desired. Usually, a daily dosage 
of active ingredient compound will be from about 1 -500 milligrams per day. Ordinarily, from 1 0 to 1 00 milligrams per day 
in one or more applications is effective to obtain desired results. These dosages are the effective amounts both for treat- 
ment of hypertension and for treatment of congestive heart failure, i.e., for lowering Wood pressure and for correcting 
the hemodynamic burden on the heart to relieve the congestion. 
25 The active ingredient can be administered orally in solid dosage forms, such as capsules. taWets. and powders, or 
in liquid dosage forms, such as elixirs syrups, and suspensions. It can also be administered parenterally. in sterile liquid 
dosage forms. 

Gelatin capsules contain the active ingredient and powdered carriers, such as lactose, starch, cellulose derivatives, 
magnesium stearate, stearic acid, and the like. Similar diluents can be used to make compressed tablets. Both taWets 
30 and capsules can be manufactured as sustained release products to provide for continuous release of medication over 
a period of hours. Compressed taWets can be sugar coated or film coated to mask any unpleasant taste and protect the 
tablet from the atmosphere, or enteric coated for selective disintegration in the gastrointestinal tract. 

Liquid dosage forms for oral administration can contain coloring and flavoring to increase patient acceptance. 
In general, water, a suitable oil, saline, aqueous dextrose (glucose), and related sugar solutions and glycols such 
35 as propylene glycol or polyethylene glycols are suitable carriers for parenteral solutions. Solutions for parenteral admin- 
istration preferaWy contain a water soluWe salt of the active ingredient. suitaWe staWlizing agents, and if necessary, 
buffer substances. Antioxidizing agents such as sodium bisulfite, sodium sulfite, or ascorbic acid, either alone or com- 
bined, are suitaWe stabilizing agents. Also used are citric acid and its salts and sodium EDTA. In addition, parenteral 
solutions can contain preservatives, such as benzalkonium chloride, methyl-or propylparaben, and chlorobutanol. 
40 SuitaWe pharmaceutical carriers are described in Remington's Pharmaceutical Sciences. A. Osol, a standard ref- 
erence text in this field. 

Useful pharmaceutical dosage-forms for administration of the compounds of this invention can be illustrated as fol- 
lows: 

45 Capsules 

A large number of unit capsules are prepared by filling standard two-piece hard gelatin capsules each with 1 00 mil- 
ligrams of powdered active ingredient, 150 milligrams of lactose, 50 milligrams of cellulose, and 6 milligrams magne- 
sium stearate. 

so 

Soft Gelatin Capsules 

A mixture of active ingredient in a digestiWe oil such as soybean oil, cottonseed oil or olive oil is prepared and 
injected by means of a positive displacement pump into gelatin to form soft gelatin capsules containing 100 milligrams 
55 of the active ingredient. The capsules are washed and dried. 

Tablets 

A large number of taWets are prepared by conventional procedures so that the dosage unit is 100 milligrams of 
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active ingredient 0.2 milligrams of colloidal silicon dioxide, 5 milligrams of magnesium stearate, 275 milligrams of micro- 
crystalline cellulose, 11 milligrams of starch and 98.8 milligrams of lactose. Appropriate coatings may be applied to 
increase palatability or delay absorption. 

5 Injectable 

A parenteral corrposrtion suitable for administration by injection is prepared by stirring 1.5% by weight of active 
ingredient in 10% by volume propylene glycol. The solution is made to volume with water for injection and sterilized. 

10 Suspensioo 

An aqueous suspension is prepared for oral administration so that each 5 milliliters contain 100 milligrams of finely 
divided active ingredient. 100 milligrams of sodium carboxymethyl cellulose, 5 milligrams of sodium benzoate. 1.0 
grams of sorbitol solution, U.S.P., and 0.025 milliliters of vanillin. 
is The same dosage forms can generally be used when the compounds of this invention are administered stepwise 
in conjunction with another therapeutic agent. When the drugs are administered in physical combination, the dosage 
form and administration route should be selected for compatibility with both drugs. Suitable dosages, dosage forms and 
administration routes are illustrated in Tables 27 and 28. 



20 



30 



35 



Table 27 



Examples of NSAID's that can be combined with All blockers of this 
invention: 


Drug 


Dose (mg) 


Formulation 


Route 


Indomethacin 


25 (2/3 times daily) 


Tablet 


Oral 


Meclofenamate 


50-100 (2/3 times daily) 


Tablet 


Oral 


(buprofen 


300-400 (3/4 times daily) 


Tablet 


Oral 


Piroxicam 


10-20 (1/2 times daily) 


Tablet 


Oral 


Sulindac 


150-200 (2 times daily) 


Tablet 


Oral 


Azapropazone 


200-500 (3/4 times daily) 


Tablet 


Oral 



Table 28 



40 



45 



Exarrples of diuretics that can be combined with All blockers of this invent 


ion: 


Drug 


Dose(mg) 


Formulation 


Route 


Benzothiadizides (e.g. hydrochlorothiazide) 
Loop diuretics (e.g. furosemide) 


25-100 (daily) 
50-80 (daily) 


Tablet 
Tablet 


Oral 
Oral 



When used with an NSAID, the dosage of All blockers will generally be the same as when the All blocker is used 
alone i e 1-500 milligrams per day. ordinarily from 10 to 100 milligrams per day in one or more applications. When 
so used with diuretics, the initial dose of All blocker can be less, e.g., 1-100 milligrams per day and for the more active com- 
pounds 1-10 milligrams per day. 

It is expected that the compounds of this invention will also be useful in the treatment of chronic renal failure. 



55 



Claims 



Claims for the following Contracting States : AT, BE, CH, LI, DE, FR, GB, GR, IT, LU, NL, SE 

1 . An antihypertensive compound of the formula (I): 
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■A? 



10 



15 



(CHzJr 





(I) 



20 



wherein 



is 



25 



4.X- 




30 



40 



45 



50 



R 4 
R 6 
R 7 



R 8 



is C0 2 R 11 , N0 2 , CN; 

is alky! of 2 to 10 carbon atoms; 

is CvF2v + i. where v=2-6, C 6 ^', 



-?-R 16 ; 



or straight or branched alkyl of 1 to 6 carbon atoms; 
is 



-(CH 2 )n— 



n 



.CH-N-NH- SO* 




CH3O 
-CH-N-NH-^ 
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R 11 

R 13 



or -(CH^OR 11 ; 

is H, or alkyl of 1 to 6 carbon atoms; 
is-COgH, -NHSO2CF3, or 



5 




10 



15 



R 16 
X 



n 



is H, or OR 11 

is a carbon-carbon single bond; 
is 1; 
is 1; 



and pharmaceutical^ acceptable salts of these compounds. 

20 2. An antihypertensive compound of claim 1 wherein R 7 is GJFw w" 61 " 6 Vss2 10 6 w C 6 F 5» pharmaceutically 
acceptable salts thereof. 

3- An antihypertensive compound of claim 1 selected from 

25 • 2-Propyl-4-pentaf luoroethyl-1 -[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)me^ 

• 2-Propyl-l -t(2'-(l H-tetra^ol-5-yl)biphenyl-4-yt)memy0^ acid. 

• 2-Propyl-4-pentafIuoroethyM -[(2'-(1 H-tetrazol-5-y0biphenyi^-yl)methy0infiidazole-5K»rboxyli^ acid. 

• 2-Propyl-4^errtafluoroethyl-[(2'^ and ^ ar ' 
maceutically acceptable salts thereof. 

30 

4. An antihypertensive compound of claim 1 wherein R' is 



5. A pharmaceutical composition comprising a diuretic or a non-steroidal antiinflammatory drug, a pharmaceutically 
suitable earner and an antihypertensive imidazole as claimed in any one of claims 1 to 4. 

6. Use of an imidazole compound of any one of claims 1 to 4 for the preparation of a medicament for treatment of 
45 hypertension in a warm Wooded animal to which prior or simultaneously a diuretic has been administered. 

7. A process for the preparation of a compound of claim 1 which comprises contacting an imidazole derivative of For- 
mula 1 with a benzyl derivative of Formula 2 in a solvent in the presence of a base for about 1 to about 10 hours 
at a temperature in the range of about 20 °C to the reflux temperature of the solvent to form a benzylimidazole of 

50 Formula 3: 



35 



tt 

-C.R' 6 . 



40 



55 



205 



EP000324377pe:/A\d(^s03\firmdata^ 

EP 0324 377 B1 



Page 206 of 234 




H 2 X 



H 



10 



15 




20 



25 



30 



35 



wherein each of R 1 , R 6 , R 7 and R 8 is stable under the reaction conditions and is a group as defined in claim 1 or 
an intermediate or protected form thereof which can be transformed to such a group and wherein X is halogen, p- 
toluenesulfonyloxy or methylsulfonyloxy; and thereafter as necessary transforming said intermediate or protected 
forms of the R group to R groups as def ined in daim 1. 

8. Process of claim 7 wherein compounds 1 and 2 are contacted in the presence of a base selected from the group 
consisting of a metal hydride. MH, a metal altoxide, MOR, sodium carbonate, potassium carbonate, triethylamine 
and pyridine, in a dipolar aprotic solvent or, where the base is MOR, the solvent can be an alcohol, ROH, where M 
is lithium, sodium or potassium and R is methyl, ethyl or t-butyl. 

9. Process of claim 7 wherein a two-phase solvent system one an organic phase such as methylene chloride and the 
other an aqueous phase, is used in the presence of a phase transfer catalyst such as tricaprylmethyiammonium 
chloride. 

10. Process of claim 7, wherein R 7 or R 8 or R 13 is -COgR 11 where R 11 is alkyl of 1 to 6 carbon atoms and the product 
of Formula 3 is contacted with an alkali in an aqueous alcoholic solvent or with CF 3 C0 2 H at a temperature in the 
range of about 20 °C to the reflux temperature of the solvent for about 1 -24 hours, followed by adjustment of the pH 
of the mixture to a value in the range of 3 to 7, to convert the product to the corresponding product wherein R or 
R 8 or R 13 is -C0 2 K 

11. Process of claim 7 wherein R 13 is -CN and the product of Formula 3 is contacted with (0 a strong acid at reflux 
temperature of the solvent for about 2-96 hours or (ii) a strong alkali in an alcohol solvent at a temperature in the 
range of about 20 °C and the reflux terrperature of the solvent for about 2-96 hours followed by adjustment of the 
pH to about 3-7, or (iii) sulfuric acid followed by acid or alkali, to convert the product to the corresponding compound 

40 wherein R 13 is -CO^H. 

12. Process of claim 11, wherein R 8 is -(CH^OR 11 and is converted to (OHaJpOH when R 13 is converted to -C0 2 H. 

13. Process of daim 7 wherein R 13 is -CN and the product of Formula 3 is contacted with a mixture of equimolar 
amounts of sodium azide and ammonium chloride in a polar aprotic solvent at a temperature in the range of about 
30 °C to the reflux terrperature of the solvent, for about 1 hour to 10 days, to convert the product to the correspond- 
ing compound wherein R 13 is 5-tetrazolyl. 

14. Process of claim 7 wherein R 13 is -CN and the product of Formula 3 is reacted with trialkyltin azide or triaryrtin 
azide followed by addic a basic hydrolysis to convert the product to the corresponding compound wherein R is 
5-tetrazolyl. 

15 Process of claim 7 wherein R 13 is -CN and the product of Formula 3 is reacted with trialkyltin azide or triaryltin 
azide to produce a corrpound of Formula 3 wherein R 13 is trialkyl or triaryl stannyl tetrazd-5-yl the latter com- 
pound is reacted with triphenylmethyl chloride to produce a corrpound of Formula 3 wherein R is triphenylme- 
thyl-tetrazol-5-yl, and the latter compound is hydrolyzed to produce a corrpound of Formula 3 wherein R is 5- 
tetrazolyl. 

16. Process of claim 7 wherein R 13 is -N0 2 and the product of Formula 3 is contacted with a reducing agent to form a 
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second intermediate of Formula 3 in which R 13 is NH2. and the latter is contacted with an anhydride (CFgSC^O 
or a chloride CF3SO2CI of methane sulfonic acid in a solvent to produce a compound in which R 13 is -NHS0 2 CF 3 . 

17. Process of claim 7 wherein R 8 is (CH^nOH and the product of Formula 3 is contacted with an alcohol R 11 OH in 
the anhydrous state in the presence of a strong acid or a Lewis acid, followed by saponification of any CO2R 
groups where R 11 is alkyi of 1 to 6 carbon atoms concomitantly formed or present in intermediate 3. to form the 
corresponding compound of Formula 3 wherein R 8 is (CHaJnOR 11 and R 11 is not H. 

18. Process of claim 7 wherein R 8 is (CH^OH and the product of Formula 3 is contacted with an oxicfizing agent at a 
temperature of about 25-45 °C for about 1 -200 hours to produce a corresponding compound of Formula 3 in which 
R 8 is -CHO. 

19. Process of claim 7 wherein R 8 is COR 16 and R 16 is H and the compound of Formula 3 is contacted wrth an oxidiz- 
ing agent in a solvent to form a corresponding compound of Formula 3 in which R 8 is COR 16 and R is OH. 

20. Process of claim 7 wherein R 8 is (CH^OH and the product of Formula 3 is contacted with thionyl chloride in 
excess or in a solvent at a temperature in the range of about 20 °C to the reflux temperature of the solvent for about 
0.5-24 hours to form an intermediate compound of Formula 3 in which R 8 is (CH^CI and then said intermediate 
is contacted with (2-methoxyphenyl)piperazine in a solvent at temperature in the range of 25 °C to the reflux tem- 
perature of the solvent for 1 -48 hours to produce a corresponding compound of Formula 3 in which R 8 is 



10 



15 



20 



25 



30 



CH3O 



35 



40 



21 . Process of claim 7 wherein R 8 is -CHO, whereby the benzyl derivative of Formula 2 attaches to the imidazole deriv- 
ative of Formula 1 preferentially at the nitrogen atom adjacent the carbon atom of the imidazole ring to which R is 
attached. 

22. Process of claim 7 wherein R 7 is I and the product of Formula 3 is contacted with a pert luoroalkyl copper reagent, 
CF 3 (CF2) n Cu (where n=0-5) or pentaf luorophenyl copper in a polar solvent such as dimethytformamide or dimeth- 
ylsulfoxide alone or in the presence of a palladium (O) catalyst, at 25-1 00 °C for 1 -24 hours to form the correspond- 
ing compound of Formula 3 wherein R 7 is (CF^CFa (where n=0-5) or C 6 F 5 . 

23. A process of claim 7 wherein R 8 is CHO and the product of Formula 3 is contacted with a hydrazine derivative or 
hydrazine itself in the presence or absence of a solvent such as alcohol or water at room temperature to form the 
corresponding compound of Formula 3, wherein R 8 is 

-CH»N-NH-SQ2-^ ^ i OT .CH-N-NH-^^) • 

H 

50 

24. A process of claim 7 wherein the product of Formula 3 wherein R 13 is N-trrtyltetrazole is refluxed in R 11 OH from 1 
55 hour to 5 days, to yield a product wherein R 13 is tetrazole. 

25. A process of claim 7 wherein the product of Formula 3 wherein R 7 and R 8 are C0 2 R 1 1 where R 1 1 is alkyl of 1 to 6 
carbon atoms and R 13 is N-trityltetrazole is contacted with a sterically hindered hydride reducing agent such as lith- 
ium tri-t-butoxya!uminumhydride in an anhydrous solvent such as tetrahydrofuran, ether, or dioxane at -78 °C to the 
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reflux temperature of the solvent followed by quenching with an alcohol followed by purification to yield compound 
of Formula 3 wherein R 7 is 4-CO2R 11 . R 8 is 5-CH2OH and R 13 Is N-trityltetrazole followed by 

(a) contacting wrth an alcohol R 1 1 OH at its reflux temperature for 1 hour to 5 days to yield a product wherein 
5 R 7 is 4-CO2R 1 1 , R 8 is S-CHgOH and R 13 is tetrazole or 

(b) contacting with aqueous acid such as HCI or H 2 S0 4 or CF3COOH at 0-100 °C for 1 hour to 5 days to yield 
product of Formula 3 wherein R 7 is 4-COOH, R 8 is S-ChfeOH and R 13 is tetrazole. 

26. A process of claim 7 wherein R 8 is C0 2 R 1 1 where R 1 1 is alkyl of 1 to 6 carbon atoms, and the compound of Formula 
70 3 is contacted with a metallic salt such as lithium or sodium salt of (2-metrK>xyphenyl)piperazine in an anhydrous 
solvent such as tetrahydrofuran, ether or dioxane to yield product of Formula 3 wherein R 8 is 



■*op- 



20 



25 



30 



40 



45 



50 



CH3O 



27. A process of claim 7, wherein R 8 is 




6CH3 



in which the product of Formula 3 is contacted with hydride reducing agents such as sodium bis(2-methox- 
yethoxy)aluminum hydride in non-hydroxylic solvents at 0 °C to the reflux temperature of the solvent to yield a prod- 
uct of Formula 3 wherein R 8 is 



CH3O 



Claims for the following Contracting State: ES 

1 . A process for the preparation of an antihypertensive compound of the formula (I): 
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10 



15 




I 





20 



(I) 



wherein 

25 ' R 1 is 



30 



J 3 




35 



40 



R 4 
R 6 
R 7 



is COgR^.NOa, CN; 

is alkyl of 2 to 10 carbon atoms; 

is CvF^+v where v=2-6, C 6 F5: 



-C-R 



16 



so 



55 



or straight or branched alkyl of 1 to 6 carbon atoms; 
R 8 is 



-(CH 2 )«— 




/ vr. 



9 

-c- 



ch 3 o 
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H 



or-(CH2) n OR 11 ; 

is H, or alkyl of 1 to 6 caibon atoms; 
is-CO2H.-NHSO2CF3.or 

X > 

H 



is H, or OR 11 

is a carbon-carbon single bond; 
is 1; 
is 1: 

and pharmaceutical^ acceptable salts of these compounds, which comprises contacting an imidazole derivative of 
Formula 1 with a benzyl derivative of Formula 2 in a solvent in the presence of a base for about 1 to about 1 0 hours 
at a temperature in the range of about 20°C to the reflux temperature of the solvent to form a benzyiimidazole of 
30 Formula 3: 



35 



40 




3 



wherein each of R 1 , R 6 , R 7 and R 8 is stable under the reaction conditions and is a group as defined above or an 
intermediate or protected form thereof which can be transformed to such a group and wherein X 1 is halogen, p-tol- 
uenesulfonyloxy or methylsulfonyloxy; and thereafter as necessary transforming said intermediate or protected 
so forms of the R groups to R groups. 

2. Process of claim 1 wherein R 7 is CvF^ , where v=2 to 6, or C 6 F 5 . 

3. Process of claim 1 wherein the compounds prepared are selected from 

55 

• 2-Propyl-4-pentafluoroethyM -[(2'-(1 H-tetrazol-5-yQbiphenyM-y0methy0-5- 

• 2-Propyl-1-[(2'-(1 H-tetrazol-5-^biphenyl^yl)methyni acid. 

• 2-PropyM-pentaf luoroethyl-1 -[(2'-(1 H-tetrazo!-5-yqbiphenyM-yl)m^ acid. 

• 2-Propyl-4i>entafluoroethyl^ **** P nar * 



10 



R 11 

R 13 



15 



20 



25 



R 16 
X 

n 
r 
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maceutically acceptable salts thereof. 
4. Process of claim 1 wherein R 7 is 

O 

u 

-C-R 18 . 



5. Process for preparing a pharmaceutical composition comprising a diuretic or a non-steroidal antiinflammatory 
drug, a pharmaceutical^ suitable carrier and an antihypertensive imidazole as prepared in any one of claims 1 to 
4, which comprises mixing the ingredients with a pharmaceutical^ suitable carrier. 

75 

6. Process of Claim 1 wherein compounds 1 and 2 are contacted in the presence of a base selected from the group 
consisting of a metal hydride, MH, a metal alkoxide, MOR, sodium carbonate, potassium carbonate, triethylamine 
and pyridine, in a dipolar aprotic solvent or, where the base is MOR, the solvent can be an alcohol, ROH, where M 
is lithium, sodium or potassium and R is methyl, ethyl or t-butyl. 

20 

7. Process of Claim 1 wherein a two-phase solvent system, one an organic phase such as methylene chloride and 
the other an aqueous phase, is used in the presence of a phase transfer catalyst such as tricaprytmethylammonium 
chloride. 

25 8. Process of claim 1 wherein R 7 or R 8 or R 13 is -C0 2 R 1 1 where R 1 1 is alkyl of 1 to 6 carbon atoms and the product 
of Formula 3 is contacted with an alkali in an aqueous alcoholic solvent or with CF 3 C0 2 H at a temperature in the 
range of about 20 °C to the reflux temperature of the solvent for about 1 -24 hours, followed by adjustment of the pH 
of the mixture to a value in the range of 3 to 7, to convert the product to the corresponding product wherein R or 
R 8 or R 13 is -C0 2 H. 

30 

9. Process of Claim 1 wherein R 13 is -CN and the product of Formula 3 is contacted with (i) a strong acid at reflux 
temperature of the solvent for about 2-96 hours or (ii) a strong alkali in an alcohol solvent at a temperature in the 
range of about 20°C and the reflux temperature of the solvent for about 2-96 hours followed by adjustment of the 
pH to about 3-7, or (iii) sulfuric acid followed by acid or alkali , to convert the product to the corresponding compound 

35 wherein R 13 is -C0 2 H. 

10. Process of claim 9, wherein R 8 is -(CH 2 ) n OR 11 and is converted to (OH^OH when R 13 is converted to -C0 2 H. 

11. Process of Claim t wherein R 13 is -CN and the product of Formula 3 is contacted with a mixture of equimolar 
40 amounts of sodium azide and ammonium chloride in a polar aprotic solvent at a temperature in the range of about 

30°C to the reflux temperature of the solvent, for about 1 hour to 10 days, to convert the product to the correspond- 
ing compound wherein R 13 is 5-tetrazolyl. 

12. Process of Claim 1 wherein R 13 is -CN and the product of Formula 3 is reacted with trialkyltin azide or triaryHin 
45 azide followed by acidic or basic hydrolysis to convert the product to the corresponding compound wherein R is 

5-tetrazolyl. 

13. Process of Claim 1 wherein R 13 is -CN and the product of Formula 3 is reacted with trialkyltin azide or triaryHin 
azide to produce a compound of Formula 3 wherein R 13 is trialkyl or triaryl stannyl tetrazol-5-yl, the latter com- 

so pound is reacted with triphenylmethyl chloride to produce a compound of Formula 3 wherein R 13 is triphenylme- 
thyl-tetrazol-5-yl, and the latter compound is hydrolyzed to produce a compound of Formula 3 wherein R is 5- 
tetrazolyl. 

14. Process of Claim 1 wherein R 13 is -N0 2 and the product of Formula 3 is contacted with a reducing agent to form 
55 a second intermediate of Formula 3 in which R 1 3 is NH 2 , and the latter is contacted with an anhydride (CF 3 S0 2 ) 2 0 

or a chloride CF 3 S0 2 Cl of methane sulfonic acid in a solvent to produce a compound in which R 3 is -NHS0 2 CF 3 . 

15. Process of Claim 1 wherein R 8 is (CH 2 ) n OH and the product of Formula 3 is contacted with an alcohol R 1 1 OH in 
the anhydrous state in the presence of a strong acid or a Lewis acid, followed by saponification of any C0 2 R 
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groups where R 11 is alkyl of 1 to 6 carbon atoms concomitantly formed or present in intermecfiate 3. to form the 
corresponding compound of Formula 3 wherein R 8 is (CH^OR 11 and R 11 is not H. 

16. Process of Claim 1 wherein R 8 is (ChynOH and the product of Formula 3 is contacted with an oxidizing agent at 
5 a temperature of about 25-45°C for about 1-200 hours to produce a corresponding compound of Formula 3 in 

which R 8 is -CHO. 

1 7. Process of claim 1 wherein R 8 is COR 16 and R 16 is H and the compound of Formula 3 is contacted with an oxidiz- 
ing agent in a solvent to form a corresponding compound of Formula 3 in which R 8 is COR 16 and R 1 6 is OH. 

10 

18. Process of claim 1 wherein R 8 is (CH^pOH and the product of Formula 3 is contacted with thionyl chloride in 
excess or in a solvent at a temperature in the range of about 20 °C to the reflux temperature of the solvent for about 
0.5-24 hours to form an intermediate compound of Formula 3 in which R 8 is (CH^ n CI and then said intermediate 
is contacted with (2-methoxyphenyl)piperazine in a solvent at temperature in the range of 25°C to the reflux tem- 

15 perature of the solvent for 1 -48 hours to produce a corresponding compound of Formula 3 in which R is 



20 




CHjO 



19. Process of Claim 1 wherein R 8 is -CHO, whereby the benzyl derivative of Formula 2 attaches to the imidazole 
derivative of Formula 1 preferentially at the nitrogen atom adjacent the carbon atom of the imidazole ring to which 
R 8 is attached. 

30 20. Process of Claim 1 wherein R 7 is I and the product of Formula 3 is contacted with a pert luoroalkyl copper reagent, 
CF 3 (CF^nCu (where n=0-5). or pentaf luorophenyl copper in a polar solvent such as dimethyKormamide or dimeth- 
ylsurfbxide alone or in the presence of a palladium (0) catalyst, at 25-1 00°C for 1-24 hours to form the correspond- 
ing compound of Formula 3 wherein R 7 is {CF^ n CF z (where n=0-5) or C 6 F 5 . 

35 21. A process of Claim 1 wherein R 8 is CHO and the product of Formula 3 is contacted with a hydrazine derivative or 
hydrazine itself in the presence or absence of a solvent such as alcohol or water at room temperature to form the 
corresponding compound of Formula 3, wherein R 8 is 



40 




45 



22. A process of Claim 1 wherein the product of Formula 3 wherein R 13 is N-trityttetrazole is refluxed in R 11 OH from 1 
hour to 5 days, to yield a product wherein R 13 is tetrazole. 

50 

23. A process of clam 1 wherein the product of Formula 3 wherein R 7 and R 8 are C0 2 R 1 1 where R 1 1 is alkyl of 1 to 6 
carbon atoms and R 13 is N-trityltetrazole is contacted with a sterically hindered hydride reducing agent such as lith- 
ium tri-t-butoxyaluminumhydride in an anhydrous solvent such as tetrahydrofuran, ether, or dioxane at -78 ° C to 
the reflux temperature of the solvent followed by quenching with an alcohol followed by purification to yield com- 

55 pound of Forrajla 3 wherein R 7 is 4-COaR 1 1 , R 8 is 5-CH 2 OH and R 13 is N-trityrtetrazole followed by 

(a) contacting with an alcohol R 11 OH at its reflux temperature for 1 hour to 5 days to yield a product wherein 
R 7 is 4-C0 2 R 1 \ R 8 is 5-CHgOH and R 13 is tetrazole or 

(b) contacting with aqueous acid such as HCI or H 2 S0 4 or CF 3 COOH at 0-100 °C for 1 hour to 5 days to yield 
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product of Formula 3 wherein R 7 is 4-COOH, R 8 is S-CKfeOH and R 13 is tetrazole. 

24. A process of claim 1 wherein R 8 is C0 2 R 1 1 where R 1 1 is alkyi of 1 to 6 cartx>n atoms, and the compound of Formula 
3 is contacted with a metallic salt such as lithium or sodium satt of (2-methoxyphenyJ)piperazine in an anhydrous 
solvent such as tetrahydrofuran, ether or dioxane to yield product of Formula 3 wherein R is 



10 




15 



25. A process of claim 1 wherein R 8 is 



20 



25 




30 



35 



in which the product of Formula 3 is contacted with hydride reducing agents such as sodium bis(2-methox- 
yethoxy)aluminum hydride in non-hydroxyiic solvents at 0°C to the reflux temperature of the solvent to yield a prod- 
uct of Formula 3 wherein R 8 is 




CH 3 0 



40 



PatentansprOche 

PatentansprOche fOr folgende Vertragsstaaten : AT, BE, CH, LI, DE, FR, GB, GR, IT, LU, NL, SE 

45 1 . Blutdrucksenkende Verbindung der Formel (I): 



50 
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20 



R 1 



25 




30 



35 



tSt, 

R 4 C0 2 R 11 . N0 2 ,CNist. 

R 6 AlkyI mit 2 bis 10 Kohlenstoffatomen ist, 

R 7 CyF^+i ist. worin v = 2-6, C 6 F 5 , 



40 



0 

I 

-C-R 16 



R 8 



oder gerades Oder verzweigtes AlkyI mit 1 bis 6 Kohlenstoffatomen ist, 



45 



50 
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10 



15 



20 



O 
I 

-CR 16 



-(CH2) n -N N-(v /) • -C- 





CH - N - NH - SO2— ^. /) • CH 



N — ^ 



an 



oder-(CH2)„OR 11 ist. 

H Oder AlKyt mit 1 bis 6 Kohlenstcrffatomen ist, 
R 13 -C0 2 H, -NHS0 2 CF 3 oder 

N — N 



30 



ist, 

35 R 16 H Oder OR 11 ist. 

X eine Kohlenstoff-Kohlenstoff-Einfachbindung ist, 

n 1 ist, 

r 1 ist 

40 und pharmazeutisch annehmbare Salze dieser Verbindungen. 

2. Blutdrucksenkende Verbindung von Anspruch 1, wobei R 7 CyF^i. worin v = 2 bis 6, Oder C 6 F 5 ist. und pharma- 
zeutisch annehmbare Salze derselben. 

45 3. Blutdrucksenkende Verbindung von Anspruch 1 . die aus 

• 2-Propy1-4-pentafluorethyl-1 -[(2'-(1 H-tetrazol-5-y1)biphenyl-4-y0^ 

• 2-Propyl-1 -K2'-(1 H-tetrazol-5-y1)biphenyl-4-yl)me^ 

• 2-Propyl-4-pentaf luorethyM -[(2*-(1 H-tetrazol-570biphenyl-4-yl)metrt^^ 
so • 2-Propyl-4-perrtafluorethyl-^ 



und pharmazeutisch annehmbaren Salzen derselben ausgewahrt ist. 
4. Blutdrucksenkende Verbindung von Anspruch 1 , wobei R 7 ist. 



55 
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I 

-C-R 16 



5. Pharmazeutische Zusammensetzung. die ein Diuretikum Oder einen nicht-steroiden entzOndungshemmenden 
Wirkstoff, einen pharmazeutisch geeigneten Trftger und ein in einem der AnsprOche 1 bis 4 beanspruchtes Wut- 
drucksenkendes Imidazd umfaBt. 

is 6. Verwendung einer Imidazotverbindung eines der AnsprOche 1 bis 4 zur Herstellung eines Arzneimitteis fur die 
Behandlung von Bluthochdruck in einem warmblQtigen Tier, dem zuvor oder gleichzertig ein Diuretikum verabreicht 
worden ist. 

7. Verfahren zur Herstellung einer Verbindung von Anspruch 1 , welches das Zusammenbringen eines ImidazoJderi- 
20 vats der Formel 1 mit einem Benzylderivat der Formel 2 in einem LOsungsmittel in Anwesenhert einer Base wfih- 
rend etwa 1 bis etwa 10 Stunden bei einer Temperatur im Bereich von etwa 20°C bis zur ROckfluBtemperatur des 
LOsungsmittels unter Bilden eines Benzyiimidazois der Formel a: 



25 



30 




3 



worin R 1 . R 6 , R 7 und R 8 jeweils unter den Reaktionsbedingungen stabil ist und eine in Anspruch 1 definierte 
Gruppe Oder ein Zwischenprodukt Oder eine geschOtzte Form derselben ist, welche in eine derartige Gruppe 
40 umgewandert werden kann, und worin X 1 Halogen, p-Toluolsulfonyloxy oder Methylsulfonyloxy ist, und danach nOti- 
genfalls das Umwandeln des Zwischenprodukts oder der geschOtzten Formen der Gruppe R in in Anspruch 1 defi- 
nierte Gruppen R umfaBt. 

8. Verfahren von Anspruch 7, wobei Verbindung 1 und 2 in Anwesenheit einer Base, die aus der Gruppe ausgewahlt 
45 ist. welche aus einem Metallhydrid. MH, einem Metallalkoxid. MOR, Natriumcarbonat, Kaliumcarbonat, Triethyl- 
amin und Pyridin besteht, in einem dipolaren aprotischen LOsungsmittel zusammengebracht wird oder, wenn die 
Base MOR ist. das LOsungsmittel ein Alkohol ROH sein kann. worin M Lithium, Natrium oder Kalium ist und R 
Methyl, Ethyl oder t-Butyl ist. 

so 9. Verfahren von Anspruch 7, wobei ein Zweiphasen-LOsungsmittelsystem aus einer organischen Phase wie etwa 
Methylenchlorid und einer anderen wft3rigen Phase in Anwesenheit eines Phasentransferkatalysators wie etwa 
Tricaprylmethylarnmoniumchlorid verwendet wird. 

10. Verfahren von Anspruch 7, wobei R 7 oder R 8 oder R 13 -C0 2 R 11 ist. worin R 1 1 Alkyl mrt 1 bis 6 Kohlenstoffatomen 
55 ist und das Produkt der Formel a mrt einem Alkali in einem waBrig-alkoholischen LOsungsmittel oder mit CF 3 C0 2 H 
1-24 Stunden bei einer Terrperatur im Bereich von etwa 20°C bis zur RQckfluBtemperatur des LOsungsmittels 
zusammengebracht wird, gefolgt von der Einstellung des pH des Gemisches auf einen Wert im Bereich von 3 bis 
7 unter OberfOhren des Produktes in das entsprechende Produkt. bei dem R 7 oder R 8 oder R 13 -COaH ist. 
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1 1 . Verfahren von Anspruch 7, wobei R 13 -CN ist und das Produkt der Forme! 3 mit (i) einer starken Saure 2-96 Stun- 
den bei ROckf luBtemperatur des LOsungsmittels Oder (ii) einem starken Alkali etwa 2-96 Stunden in einem Alkoho! 
a!s LOsungsmittel bei einer Temperatur im Bereich von etwa 20°C bis zur ROckf luBtemperatur des LOsungsmittels, 
gefblgt von der Einstellung des pH auf etwa 3-7 oder (iii) SchwefelsAure gefolgt von SAure oder Base unter Uber- 
fOhren des Produkts in die errtsprechende Verbindung zusammengebracht wird, bei weicher R 13 -CO2H ist. 

12. Verfahren von Anspruch 1 1 , wobei R 8 -(OH^OR 11 ist und in (CH^OH QberfQhrt wird, wenn R 13 in -CO2H uber- 



10 1 3. Verfahren von Anspruch 7, wobei R 13 -CN ist und das Produkt der Formei 3 mit einem Gemisch aquimolarer Men- 
gen Natriumazid und Ammoniumchlorid in einem poiaren aprotischen LOsungsmittel etwa 1 Stunde bis 10 Tage bei 
einer Temperatur im Bereich von etwa 30°C bis zur ROckfluBtemperatur des LOsungsmittels unter OberfOhren des 
Produkts in die errtsprechende Verbindung zusammengebracht wird, bei der R 13 5-Tetrazolyl ist. 

15 14. Verfahren von Anspruch 7, wobei R 13 -CN ist und das Produkt der Fbrmel 3 mit Trialkylzinnazid oder Triarylzinnazid 
umgesetzt wird, gefolgt von der sauren oder basischen Hydrolyse unter OberfOhren des Produkts in die errtspre- 
chende Verbindung, bei der R 13 5-Tetrazolyl ist. 

1 5. Verfahren von Anspruch 7, wobei R 1 3 -CN ist und das Produkt der Fbrmel 3 mit Trialkylzinnazid Oder Triarylzinnazid 
20 unter Herstellen einer Verbindung der Formei 3 umgesetzt wird. in der R 13 Trialkyl- oder Triarylstannyttetrazol-5-yl 
ist, letztere Verbindung mit Triphenyimethylchlorid unter Herstellen einer Verbindung der Formei 2 umgesetzt wird, 
in der R 13 Triphenylmethyl-tetrazol-5-yl ist, und letztere Verbindung unter Herstellen einer Verbindung der Fbrmel 
a hydrolysiert wird, in der R 13 5-Tetrazolyl ist. 

25 16. Verfahren von Anspruch 7, wobei R 13 -N0 2 ist und das Produkt der Forme! a mit einem Reduktionsmittel unter Bil- 
den eines zweiten Zwischenproduktesder Formei a zusammengebracht wind, in weicher R 13 NH 2 ist. und letzteres 
mit einem AnhydrkJ (CF 3 S0 2 )20 oder einem MethansuHonsaurechlorid CF 3 S0 2 CI in einem LOsungsmittel unter 
Herstellen einer Verbindung zusammengebracht wird, bei der R 13 -NHS0 2 CF 3 ist. 

30 17. Verfahren von Anspruch 7, wobei R 8 (CH 2 ) n OH ist und das Produkt der Formei a mit einem Alkoho! R 11 OH in was- 
serf reiem Zustand in Anwesenheit einer starken Saure oder einer Lewissaure zusammengebracht wird. gefolgt von 
der Verserfung etwaiger gleichzeitig gebildeter oder im Zwischenprodukt 3 vorhandener C0 2 R 11 -<3njppen, wo™ 
R 11 Alkyl mit 1 bis 6 Kohlenstoffatomen ist. unter Bilden der entsprechenden Verbindung der Fbrmel a, in der R 
(CHgJnOR 11 ist und R 11 nicht H ist. 

35 

18. Verfahren von Anspruch 7, wobei R 8 (CH 2 ) n OH ist und das Produkt der Formei 3 etwa 1-200 Stunden mit einem 
Oxidationsmittel bei einer Temperatur von etwa 25-45°C unter Herstellen einer entsprechenden Verbindung der 
Formei a zusammengebracht wird, in der R 8 -CHO ist. 

40 19. Verfahren von Anspruch 7, wobei R 8 COR 16 ist und R 16 H ist und die Verbindung der Forme! a mit einem Oxidati- 
onsmittel in einem LOsungsmittel unter Bilden einer entsprechenden Verbindung der Fame! 3 zusammengebracht 
wird, in der R 8 COR 16 ist und R 16 OH ist. 

20. Verfahren von Anspruch 7, wobei R 8 (CHgJnOH ist und das Produkt der Formei 3 etwa 0,5-24 Stunden mit Thionyl- 
45 chlorid im OberschuB oder in einem LOsungsmittel bei einer Temperatur im Bereich von etwa 20°C bis zur ROck- 
fluBtemperatur des LOsungsmittels unter Bilden einer Zwischenproduktverbindung der Formei 3 
zusammengebracht wird. in der R 8 (CH 2 ) n CI ist, und das Zwischenprodukt anschlieBend 1-48 Stunden mit (2- 
Methoxyphenyl)piperazin in einem LOsungsmittel bei einer Temperatur im Bereich von 25°C bis zur ROckf luBtem- 
peratur des LOsungsmittels unter Bilden einer entsprechenden Verbindung der Forme! 3 zusammengebracht wird, 
so in der R 8 



fOhrtwird. 



55 




CHjO 



ist. 
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21 . Verfahren von Anspruch 7, wobei R 8 -CHO ist, wodurch das BenzyWerivat der Forme! g an das Imidazolderivat der 
Formel 1 vorzugsweise an das Stickstoffatom gebunden wind, das dem Kohlenstoffatom des Imidazoirings. an das 
R 8 gebunden ist benachbart ist. 

5 22. Verfahren von Anspruch 7, wobei R 7 I ist und das Produkt der Formel 3 mit einem Perlluoralkylkupferreagenz 
CF 3 (CF2) n Cu (worin n «= 0-5) Oder Pentaf luorphenyikupfer in einem polaren LOsungsmrttel wie etwa Dimethytforma- 
mid Oder Dimethytsulfaxid aiiein oder in Anwesenheit eines Pailadium(0)-katalysators 1-24 Stunden bei 25-1 00°C 
unter Bilden der entsprechenden Verbindung der Formel 3 zusammengebracht wird. in der R 7 (CF 2 ) n CF 3 (worin n 
= 0-5) Oder C 6 F 5 ist. 

10 

23. Verfahren von Anspruch 7, wobei R 8 CHO ist und das Produkt der Formel 3 mit einem Hydrazinderivat Oder Hydra- 
zin seibst in Anwesenheit Oder Abwesenheit eines LOsungsmittels wie etwa Aikohol oder Wasser bei Raumtempe- 
ratur unter Bilden der entsprechenden Verbindung der Formel 3 zusammengebracht wird. in der R 8 




20 



ist. 

25 24. Verfahren von Anspruch 7, wobei das Produkt der Formel 1 in der R 13 N-Trityttetrazol ist, in R 1 1 OH 1 Stunde bis 5 
Tage unter Liefern eines Produktes zum ROckfluB erhitzt wird, bei dem R 13 Tetrazol ist. 

25. Verfahren von Anspruch 7, wobei das Produkt der Formel 3. in der R 7 und R 8 CO2R 11 sind, worin R 11 Alkyl mit 1 
bis 6 Kohlenstoffatomen ist und R 13 N-Trityltetrazol ist, mit einem sterisch gehinderten Hydrid ais Reduktionsmittel 

30 wie etwa Uthium-tri-t-butoxyaluminiumhydrid in einem wasserfreien LOsungsmittel wie etwa Tetrahydrofuran, Ether 
oder Dioxan bei -78°C bis zur RQckfluGtemperatur des LOsungsmittels zusammengebracht wird. gefolgt vom 
Abbrechen mit einem Aikohol. gefolgt von der Reinigung unter Uefern einer Verbindung der Formel 3. in der R 4- 
C0 2 R 11 ist. R 8 5-CH 2 OH ist und R 13 N-Trityttetrazol ist. gefolgt von 

35 (a) 1 Stunde bis 5 Tage Zusammenbringen mit einem Aikohol R 11 OH bei dessen ROckfluBtemperatur unter 

Uefern eines Produktes, bei dem R 7 4-C0 2 R 11 ist, R 8 5-CH 2 OH ist und R 13 Tetrazol ist, oder 

(b) 1 Stunde bis 5 Tage Zusammenbringen mit wSBriger Sflure wie etwa HCi oder H 2 S0 4 oder CF 3 COOH bei 
0-100°C unter Uefern eines Produktes der Formel 3, in der R 7 4-COOH ist, R 8 5-CH 2 OH ist und R 1 Tetrazol 
40 ist. 

26. Verfahren von Anspruch 7, wobei R 8 C0 2 R 11 ist, worin R 11 Alkyl mit 1 bis 6 Kohlenstoffatomen ist und die Verbin- 
dung der Formel 3 mit einem Metallsalz wie etwa dem Uthium- oder Natriumsalz von (2-Methoxyphenyl)piperazin 
in einem wasserfreien LOsungsmittel wie etwa Tetrahydrofuran. Ether oder Dioxan unter Uefern eines Produktes 

45 der Formel 3 zusammengebracht wird. worin R 8 



• c -(X} 

CH 3 0 



55 ist. 

27. Verfahren von Anspruch 7, wobei R 8 
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5 




OCH 3 



10 

ist, bei dem das Produkt der Formel 3 mit Hydridreduktionsmitteln wie etwa Natriunrvbis(2-nTethoxyethC)xy)aluminj- 
umhydrid in LOsungsmitteln ohne Hydroxylgruppen bei 0°C bis zur ROckfluGtemperatur des Lflsungsmittels unter 
Liefern eines Produktes der Formel a zusammengebracht wird, worin R 8 

75 




CH3O 



ist. 

25 

PatentansprOche f Or folgenden Vertragsstaat : ES 

1 . Verfahren zur Herstellung einer blutdrucksenkenden Verbindung der Formel (I) : 




ist, 
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10 



15 



20 



30 



40 



45 



R 4 C02R 11 ,N02,CNist, 

R 6 Alkyl mit 2 bis 1 0 Kbhtenstoffatomen ist. 

R 7 CyFjv+i ist, worm v - 2-6, C 6 F5, 



R 8 



0 
I 

-C-R 16 



Oder gerades Oder verzweigtes Alkyl mit 1 bis 6 Kbhlenstoffatomen ist, 



0 
I 



-CR 16 





CK3O 



H 



311 



oder-(CH2) n OR 11 ist, 

H Oder Alkyl mit 1 bis 6 Kohlenstoffatomen ist, 
R 13 -C0 2 H, -NHS0 2 CF 3 oder 

H 



ist. 

R 16 H Oder OR 11 ist, 
so X eine Kohlenstoff-Kohlenstoff-Eirrfachbindung ist, 

n 1 ist, 

r 1 ist 

urtd pharmazeutisch annehmbarer Salze dieser Verbindungen, welches das Zusammenbringen eines Imidazolde- 
55 rivats der Formel 1 mit einem BenzykJerivat der Forme! 2 in einem LOsungsmittel in Anwesenheit einer Base wfth- 
rend etwa 1 bis etwa 10 Stunden bei einer Temperatur im Bereich von etwa 20°C bis zur ROckfluBtemperatur des 
LOsungsmittels unter Bilden eines Benzylimidazols der Formel 2: 
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3 



75 worin R 1 , R 6 , R 7 und R 8 jeweils urrter den Reaktionsbedingungen stabil ist und eine vorstehend definierte Gruppe 
Oder ein Zwischenprodu kt Oder eine geschOtzte Form derselben ist, welche in eine derartige Gruppe umgewandelt 
werden kann, und worin X 1 Halogen, p-Toiudsulfonyloxy Oder Methylsulfonytoxy ist. und danach nOtigenfells das 
Umwandeln des Zwischenprodukts Oder der geschOtzten Formen der Gruppe R in Gruppen R umfaBt. 

20 2. Verfehren von Anspruch 1 , wobei R 7 C v F 2v+1 , worin v = 2 bis 6, Oder C 6 F 5 ist. 

3. Verfehren von Anspruch 1 , wobei die hergestellten Verbindungen aus 

• 2-Propyl-4i)entafluorethyl-H(2X1H-te 

25 • 2-Propyl-1 -[(2'-(1 H-tetn^ol-5-yl)biphenyl-4-yl)me%0imidazol-4,5<li<»rtx)nsaure 

• 2-Propyl-4-pentaf luorethyl-1 -[(2'-(1 H-tetrazol-5-yl)biphenyl^-yi)me1hyqimidazol-5-<arbonsaure 

• 2-Propyl-4^entafluore%l-[(2'-(1H-tetrazol-5-y0biphenyl-4-yl)me%0imid^ 

und pharmazeutisch annehmbaren Salzen derseiben ausgewflhlt sind. 

30 

4. Verfehren von Anspruch 1 , wobei R 7 

0 

-C-R 16 



ist. 

40 

5. Verfehren zum Herstellen einer pharmazeutischen Zusammensetzung. die ein Diuretikum Oder einen nicht-stero- 
iden entzOndungshemmenden Wirkstoff , einen pharmazeutisch geeigneten Trager und ein in einem der AnsprOche 
1 bis 4 hergestelltes blutdrucksenkendes Imidazol umfaBt. welches das Mischen der Bestandteile mit einem phar- 
mazeutisch geeigneten Trager umfeGt. 

45 

6. Verfehren von Anspruch 1 , wobei Verbindung 1 und 2 in Anwesenheit einer Base, die aus der Gruppe ausgewahlt 
ist, welche aus einem Metallhydrid, MH. einem Metallalkoxid, MOR. Natriumcarbonat. Kaliumcarbonat. Tnethyt- 
amin und Pyridin besteht, in einem dipolaren aprotischen Losungsmittel zusammengebracht wird oder, wenn die 
Base MOR ist, das LOsungsmrttel ein Alkoho! ROH sein kann, worin M Lithium, Natrium oder Kalium ist und R 

50 Methyl, Ethyl oder t-Butyl ist. 

7. Verfehren von Anspruch 1, wobei ein Zweiphasen-Losungsmittelsystem aus einer organischen Phase wie etwa 
Methylenchlorid und einer anderen wdBrigen Phase in Anwesenheit eines Phasentransferkatalysators wie etwa 
Tricaprylmethylammoniumchlorid verwendet wird. 

55 8. Verfehren von Anspruch 1 . wobei R 7 oder R 8 oder R 13 -C0 2 R 1 1 ist, worin R 1 1 Alkyl mit 1 bis 6 Kohlenstoffatomen 
ist und das Produkt der Formel 2 mit einem Alkali in einem waBrig-alkoholischen Losungsmittel oder mit CF 3 C0 2 H 
1-24 Stunden bei einer Temperatur im Bereich von etwa 20°C bis zur ROckfluBtemperatur des LOsungsmittels 
zusammengebracht wird, gefolgt von der Einstellung des pH des Gemisches auf einen Wert im Bereich von 3 bis 
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7 unter OberfQhren des Produktes in das entsprechende Produkl. bei dem R 7 Oder R 8 Oder R 13 -CX^H ist. 

9. Verfahren von Anspruch 1 , wobei R 13 -CN ist und das Produkt der Forme! a mit (i) einer starken S&ure 2-96 Stun- 
den bei ROckfluBtemperatur des LOsungsmittels Oder (ii) einem starken Alkali etwa 2-96 Stunden in einem Alkohol 

s a!s LOsungsmittel bei einer Temperatur im Bereich von etwa 20°C bis zur ROckfluBtemperatur des LAsungsmrtteis. 
gefolgt von der Einstellung des pH auf etwa 3-7 Oder (Hi) Schwefelsflure gefolgt von Sfiure Oder Base unter Ober- 
fQhren des Produkts in die entsprechende Verbindung zusammengebracht wird, bei welcher R 13 -CO2H ist. 

10. Verfahren von Anspruch 9, wobei R 8 -(CH^OR 11 ist und in (CHgJnOH OberfOhrt wird. wenn R 13 in -CO2H Dber- 
10 fOhrt wird. 

1 1 . Verfahren von Anspruch 1 , wobei R 13 -CN ist und das Produkt der Formel a mit einem Gemisch ftquimolarer Men- 
gen Natriumazid und Ammoniumchlorid in einem polaren aprotischen LOsungsmittel etwa 1 Stundebrs 10 Tage bei 
einer Terrperatur im Bereich von etwa 30*C bis zur ROckfluBtemperatur des LOsungsmittels unter OberfQhren des 

is Produkts in die entsprechende Verbindung zusammengebracht wird, bei der R 13 5-Tetrazolyl ist. 

1 2. Verfahren von Anspruch 1 , wobei R 13 -CN ist und das Produkt der Formel a mit Trialkylzinnazid Oder Triarylzinnazid 
umgesetzt wird, gefolgt von der sauren Oder basischen Hydrolyse unter OberfOhren des Produkts in die entspre- 
chende Verbindung, bei der R 13 5-Tetrazolyl ist. 

20 

1 3. Verfahren von Anspruch 1 . wobei R 1 3 -CN ist und das Produkt der Formel 2 mit Trialkylzinnazid Oder Triarylzinnazid 
unter Herstellen einer Verbindung der Formel a umgesetzt wird, in der R 13 Trialkyl- oder Triarylstannyttetrazol-5-yi 
ist, letrtere Verbindung mit Triphenylmethylchlorid unter Herstellen einer Verbindung der Formel a umgesetzt wird. 
in der R 13 Triphenylmethyl-tetrazol-5-yl ist und letztere Verbindung unter Herstellen einer Verbindung der Formel 

25 a hydrolysiert wird, in der R 13 5-Tetrazolyl ist. 

14. Verfahren von Anspruch 1 , wobei R 13 -N0 2 ist und das Produkt der Formel a m'rt einem Reduktionsmittel unter Bil- 
den eines zweiten Zwischenproduktes der Formel a zusammengebracht wird, in welcher R 13 NH 2 ist, und letzteres 
mit einem Anhydrid (CF 3 S0 2 )20 Oder einem MethansurfbnsAurechlorid CF 3 S0 2 CI in einem LOsungsmittel unter 

30 Herstellen einer Verbindung zusammengebracht wird, bei der R 13 -NHS0 2 CF 3 ist. 

1 5. Verfahren von Anspruch 1 , wobei R 8 (CH^OH ist und das Produkt der Formel a mit einem Alkohol R 1 1 OH in was- 
serfreiem Zustand in Anwesenheit einer starken Sfiure Oder einer Lewissfiure zusammengebracht wird, gefolgt von 
der Verseifung etwaiger gleichzeitig gebildeter oder im Zwischenprodukt 3 vomandener C0 2 R 11 -Gruppen, worin 

35 R 11 Alky! mit 1 bis 6 Kohlenstoffatomen ist. unter Bilden der entsprechenden Verbindung der Formel a, in der R 
(CHj2) n OR 11 ist und R 11 nicht H ist. 

16. Verfahren von Anspruch 1. wobei R 8 (CH 2 ) n OH ist und das Produkt der Formel 3 etwa 1-200 Stunden mit einem 
Oxidationsmittel bei einer Temperatur von etwa 25-45°C unter Herstellen einer entsprechenden Verbindung der 

40 Formel a zusammengebracht wird, in der R 8 -CHO ist. 

17. Verfahren von Anspruch 1, wobei R 8 COR 16 ist und R 16 H ist und die Verbindung der Formel a mit einem Oxidati- 
onsmittel in einem LOsungsmittel unter Bilden einer entsprechenden Verbindung der Formel a zusammengebracht 
wird, in der R 8 COR 16 ist und R 16 OH ist. 

45 

18. Verfahren von Anspruch 1 , wobei R 8 (CH^nOH ist und das Produkt der Formel a etwa 0,5-24 Stunden mrt Thionyl- 
chlorid im UberschuB Oder in einem LOsungsmittel bei einer Temperatur im Bereich von etwa 20°C bis zur ROck- 
fluBtemperatur des LOsungsmittels unter Bilden einer Zwischenproduktverbindung der Formel a 
zusammengebracht wird, in der R 8 (CH 2 ) n CI ist. und das Zwischenprodukt anschlieBend 1-48 Stunden mit (2- 

so Methoxyphenyl)piperazin in einem LOsungsmittel bei einer Temperatur im Bereich von 25°C bis zur ROckfluBtem- 
peratur des LOsungsmittels unter Bilden einer entsprechenden Verbindung der Formel a zusammen gebracht wird. 
in der R 8 



55 
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-(CHi)*-^ 



w 

1 9. Vertahren von Anspruch 1 , wobei R 8 -CHO ist, wodurch das Benzykterivat der Formel 2 an das Imidazoiderivat der 
Formel 1 vorzugsweise an das Stickstoffatom gebunden wird, das dem Kohlenstoffatom des Imidazolrings, an das 
R 8 gebunden ist. benachbart ist. 

is 20. Vertahren von Anspruch 1, wobei R 7 I ist und das Produkt der Formel S mit einem Perfluoraikyikupferreagenz 
CF 3 (CF2) n Cu (worin n = 0-5) Oder Pentafluorphenylkupfer in einem polaren Lftsungsmittel wie etwa Dimethytforma- 
mid Oder Dimethylsultaxid allein Oder in Anwesenheit eines Palladium(0)-katalysators 1-24 Stunden bei 25-1 00°C 
unter Bikten der entsprechenden Verbindung der Forme! 2 zusammengebracht wird, in der R 7 (CF 2 ) n CF 3 (worin n 
= 0-5) Oder C 6 F 5 ist. 



20 



21 . Vertahren von Anspruch 1 , wobei R 8 CHO ist und das Produkt der Forme! 3 mit einem Hydrazinderivat oder Hydra- 
zin seibst in Anwesenheit oder Abwesenheit eines LOsungsmittels wie etwa Alkohol Oder Wasser bei Raumtempe- 
ratur unter BikJen der entsprechenden Verbindung der Forme! 3 zusammengebracht wird, in der R 8 




ist. 

22. Vertahren von Anspruch 1 , wobei das Produkt der Formel 3. in der R 13 N-Trityttetrazol ist, in R 1 1 OH 1 Stunde bis 5 
35 Tage unter Liefern eines Produktes zum ROckfluB erhitzt wird, bei dem R 13 Tetrazol ist. 

23. Vertahren von Anspruch 1 . wobei das Produkt der Formel 3. in der R 7 und R 8 C0 2 R 1 1 sind, worin R 11 AJkyl mit 1 
bis 6 Kohlenstoffatomen ist und R 13 N-Trity!tetrazol ist, mit einem sterisch gehinderten Hydrid als Reduktionsmitte! 
wie etwa Uthium-tri-t-butoxyaluminiumhydrid in einem wasserfreien LOsungsmittel wie etwa Tetrahydrofuran, Ether 

40 oder Dioxan bei -78°C bis zur RuckfluBtemperatur des LOsungsmittels zusammengebracht wird, gefolgt vom 
Abbrechen mit einem Alkohol, gefolgt von der Reinigung unter Uefern einer Verbindung der Formel 3. in der R 4- 
C0 2 R 11 'St. R 8 5-CH 2 OH ist und R 13 N-Trityltetrazol ist. gefolgt von 

(a) 1 Stunde bis 5 Tage Zusammenbringen mit einem Alkohol R 11 OH bei dessen RGckfluBtemperatur unter 
45 Uefern eines Produktes, bei dem R 7 4-C0 2 R 1 1 ist. R 8 5-CH 2 OH ist und R 13 Tetrazol ist. oder 

(b) 1 Stunde bis 5 Tage Zusammenbringen mit w&Briger S&ure wie etwa HCI oder hfeSC^ Oder CF 3 COOH bei 
0-100°C unter Uefern eines Produktes der Formel 3. in der R 7 4-COOH ist, R 8 5-CH 2 OH ist und R Tetrazol 

ist. 

24. Vertahren von Anspruch 1 , wobei R 8 C0 2 R 11 ist, worin R 11 AJkyl mit 1 bis 6 Kohlenstoffatomen ist und die Verbin- 
dung der Formel 3 mit einem Metallsalz wie etwa dem Uthium- oder Natriumsalz von (2-Methoxypheny!)piperazin 
in einem wasserfreien LOsungsmittel wie etwa Tetrahydrofuran, Ether oder Dioxan unter Uefern eines Produktes 
der Formel 3 zusammengebracht wird, 

55 worin R 8 
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5 




CH 3 0 



70 fet- 

25. Verfahren von Anspruch 1 , wobei R 8 



15 




OCH 3 



ist, bei dem das Produkt der Forme! a m'rt Hydrkireduktionsmitteln wie etwa Natrium-bis(2-methoxyethoxy)alurnini- 
umhydrid in LCsungsmitteln ohne Hydroxylgruppen bei 0°C bis zur RQckfluBtemperatur des LOsungsmrtteis unter 
26 Uefern eines Produktes der Formel a zusammengebracht wird, worin R 8 



30 




ist. 

35 

Revendications 

Revendlcations pour les Etats contractants sulvants : AT, BE, CH, LI, DE, FR, GB, GR, IT, LU, NL, SE 

40 1 . Un compos6 antihypertenseur de formule (I): 



45 



50 



55 




dans laqueile 
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4-X- 




10 



15 



R 4 
R 6 
R 7 



est un groupe CN, N0 2 ou CO2R 11 ; 

est un groupe alkyle comportarrt 2 6 10 atomes de caibone; 

est CvF2v+i- ou v = 2 ^ c 6 p 5; -C(0)-R 16 ; ou un groupe alkyJe Iin6aire ou ramifi6 comportarrt 1 k 6 ato- 
mes de caraone; 
est-C(=0)R 16 ; 



20 




R 4 



25 



30 



-(CH2)n— 



CK - N - NH - SO2 





• CH - N 



40 



R 11 



al3 



ou -{CHzJnOR 11 ; 

reprfeente H ou un radical alkyle en C r C 6 ; 
est un groupe -C0 2 H; -NHS0 2 CF 3 ; ou 



45 



50 



x 



H 
H 



55 



R 16 repr6senteHouOR 11 ; 

X est une liaison simple carbone-carbone; 

n= 1; 

r= 1; 



et les sels pharmaceutiquement acceptaWes en d6rivant 
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2. Compose antihypertenseur selon la revendication 1 , dans teque! R est CyF^+i . ou v « 2 & 6 ou C 6 F 5 , et les seis 
pharmaceutiquement acceptables en derivant. 



3. Compose anti-hypertenseur selon la revendication 1 , choisi parmi 

5 

2-propyl-4-pentaf luoroelhyl-1 -[(2'-(1 H-tetrazol-5-yl)biphenyM-y0me^ 

acide 2-propyl-1 -[2'-(1 H-tetrazol-5-yObipherTyl^ 

acide 2-propyi-4-pentaf!uoro6thy1-1 -((2'-(1 H-tetrazol-5-yrjbiphenyl-4-^ 

2-propyl-4-pentafluoroethyl^ et leurs 

w sets pharmaceutiquement acceptables. 

4. Un compose antihypertenseur selon la revendication 1 , dans lequel R 7 est -C(*0)R 16 

5. Une composition pharmaceutique comprenant un medicament diureHque ou un medicament anti-inflammatoire 
is non-steroTdien, un support pharmaceutiquemerTt acceptable et un imidazole antihypertenseur ainsi que revendique 

dans Tune quelconque des revendications 1 a 4. 

6. Utilisation d'un compos6 d'imidazole selon I'une quelconque des revendications 1 & 4 pour ta pr6paration d'un 
medicament pour le trartement de I'hypertension chez un animal k sang chaud auquel prealablement ou simulta- 

20 nement un diur6tique a ele administre. 

7. Un procede de preparation d'un compose selon la revendication 1. qui comprend la mise en contact d'un derive 
d'imidazole de formule 1 avec un derive benzylique de formule 2 dans un solvant en presence d'une base pendant 
environ 1 a environ 10 heures, a une temperature comprise entre environ 20°C et la temperature de reflux du sol- 

25 vant pour former un benzyiimidazole de formule & 



30 



35 




3 



40 dans lesquelles chacun des groupes R 1 , R 6 , R 7 et R 8 est stable dans les conditions reactionnelles et est un groupe 
te! que d6f ini dans la revendication 1 , ou bien une forme intermediate ou protegee de ceux-ci qui peut Gtre trans- 
formee en un tel groupe et dans lesquelles X 1 est un halogene, un groupe para-toluenesulfonyloxy ou methylsulfo- 
nyloxy; 

et ensuite si neoessaire. la transformation desdites formes intermediaires ou protegees des groupes R en groupes 
45 R tels que def inis dans la revendication 1 . 

8. Procede selon la revendication 7, dans lequel les composes 1 et 2 sont mis en contact en presence d'une base 
choisie dans le groupe consistant en hydrure de metal, MH, alcoxyde metallique, MOR. carbonate de sodium, car- 
bonate de potassium, triethylamine et pyridine, dans un solvant aprotique dipolaire ou, si la base est MOR. le sol- 

so vant peut etre un alcool, ROH, ou M est le lithium, le sodium ou le potassium et R est un methyle, ethyle ou t-butyle. 

9. Procede selon la revendication 7. dans lequel un systeme solvant a deux phases. Tune Stent une phase organique. 
telle que chlorure de methylene, et I'autre etant une phase aqueuse. est utilise en presence d un catalyseur de 
transfert de phase tel qu'un chlorure de tricaprylmethylammonium. 

55 

10. Procede selon la revendication 7, dans lequel R 7 ou R 8 ou R 13 est un groupe -C0 2 R 11 ou R 11 est un radical alkyle 
en C r C 6 et le produit de formule a est mis en contact avec un alcalin dans un solvant hydroalcoolique ou avec 
CF3CO2H a une temperature comprise entre environ 20°C et la temperature de reflux du solvant pendant environ 
1 a 24 heures. suivi de l ajustement du pH du melange & une valeur comprise entre 3 et 7, pour transformer le pro- 
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duit en le produit correspondant dans lequel R 7 . R 8 ou R 13 est -C0 2 H. 

1 1 . Proc6d6 selon la revendication 7 dans lequel R 13 est un groupe -CN et le produit de formule 2 est mis au contact 
(i) d'un acide fort k la temperature de reflux du solvant pendant 2 k 96 heures ou (ii) d'un alcalin fort dans un sotvant 

5 alcoolique k une temperature comprise entre environ 20°C et la temperature de reflux du solvant pendant environ 
2 k 96 heures, suivi par I'ajustement du pH k une valeur comprise entre environ 3 et 7, ou (iii) d'acide suffurique 
suivi par un acide ou un alcalin, pour transformer le produit en le produit oorrespondant dans lequel R 13 est -CO2H. 

12. Proc6d6 selon la revendication 11, dans lequel R 8 est un groupe -(CH 2 ) n OR 11 et est transform^ en -(CH 2 ) n OH 
10 quand R 13 est transforme en -C0 2 H. 

13. Proc6d6 selon la revendication 7, dans lequel R 13 est un groupe -CN et le produit de formule 2 est mis en contact 
avec un melange en quantites 6quimolaires d'azidure de sodium et de chlorure d'ammonium dans un solvant apro- 
tique polaire k une temperature comprise entre 30°C environ et la temperature de reflux du sotvant pendant envi- 

15 ron 1 heure k 10 jours, pour transformer le produit en ie derive correspondant ou R 13 est le 5-t6trazolyle. 

14. Proc6d6 selon la revendication 7, dans lequel R 13 est -CN et le produit de formule 2 est mis k r6agir avec un azi- 
dure de trialkyietain ou un azidure de triaryietain suivi par une hydrolyse acide ou basique pour transformer le pro- 
duit en le produit correspondant ou R 13 est le 5-t6trazolyle. 



20 



15. Proc6d6 selon la revendication 7, dans lequel R 13 est -CN et le produit de formule 2 r6agit avec I'azidure de trialk- 
yietain ou I'azidure de triaryietain pour donner un compose de formule 2 011 R 13 est un groupe trialkyl- ou triaryt- 
stannyl t6trazol-5-yle, ce dernier compose r6agissant avec le chlorure de triphenylm6thyle pour donner un com- 
pose de formule 2 ou R 13 est un groupe triphenylmethyl-t6trazol-5-yle. et ce dernier compose est hydrolyse pour 

25 donner un compose de formule 2 ou R 13 est un groupe 5-t6trazolyle. 

16. Proc6d6 selon la revendication 7, dans lequel R 13 est -N0 2 et le produit de formule 2 est mis en contact avec un 
agent r6ducteur pour former un second irtterm6diaire de formule 2 dans lequel R 13 est NH 2 , et ce dernier est mis 
en contact avec un anhydride (CF 3 S0 2 ) 2 0 ou un chlorure CF 3 S0 2 CI d'un acide methane sulfonique dans un sol- 

30 vant pour donner un compose dans lequel R 13 est -NHS0 2 CF 3 . 

17. Proc6d6 selon la revendication 7, dans lequel R 8 est (CH 2 ) n OH et le produit de formule 2 est mis au contact d un 
alcool R 1 1 0H k retat anhydre en presence d'un acide fort ou d'un acide de Lewis, suivi par la saponification de tous 
les groupes C0 2 R 1 1 , ou R 1 1 est un radical alkyle en d -C 6 . formes de fagon concomitante ou presents dans I'inter- 

35 m6diaire 3, pour former le d6riv6 correspondant de formule 2 ou R 8 est (CH^OR 1 1 et R 1 1 n'est pas H. 

18. Proc6d6 selon la revendication 7, dans lequel R 8 est un groupe (CH 2 ) n OH et le produit de formule 2 est mis en con- 
tact avec un agent oxydant k une temperature comprise entre environ 25 et 45°C pendant environ 1 k 200 heures 
pour obtenir un compose correspondant de formule 2 dans lequel R 8 est -CHO. 

40 

19. Proc6d6 selon la revendication 7, dans lequel R 8 est COR 16 et R 16 est H et le compose de formule 2 est mis en 
contact avec un agent oxydant dans un solvant pour former un compose correspondant de formule 2 dans lequel 
R 8 estCOR 16 etR 16 estOH. 

45 20. Proc6d6 selon la revendication 7, dans lequel R 8 est un groupe (CH 2 ) n OH et le produit de formule 2 est mis en con- 
tact avec du chlorure de thionyle en exc6s ou dans un solvant a une temperature comprise entre environ 20°C et 
la temperature de reflux du solvant pendant environ 0,5 k 24 heures pour former un compose interm6diaire de tor- 
mule 2 dans lequel R 8 est (CH^CI. puis (edit intermediate est mis au contact de (2-m6thoxyph6nyl)-piperazine 
dans un solvant k une temperature comprise entre 25°C et la temperature du reflux du solvant pendant 1 k 48 heu- 

50 res pour produire un compose correspondant de formule 3, dans lequel R 8 est 



55 



CH3O 
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21. Proc6d6 selon la revendication 7 dans lequel R 8 est un Qroupe -CHO, de sorte que le d6riv6 benzyle de formule 2 
se fixe au d6riv6 imidazole de formule 1, de preference sur I'atome d'azote adjacent k I'atome de carbone du cycle 

5 imidazole auquel R 8 est lie. 

22. Proc6d6 selon la revendication 7, dans lequel R 7 est I et le produit de formule 3 est mis en contact avec un d6riv6 
periluoroaikyl cuivre, CF 3 (CF2) n Cu (ou n = 0 k 5) ou un pentaf luoroph6nyl cuivre dans un solvarrt polaire tel que le 
dimethyiformamide ou le dimethylsurfoxyde seul ou en presence d'un catalyseur k base de palladium (0). k une 

10 temperature de 25 6 1 00°C pendant 1 k 24 heures pour former le compose correspondent de formule 3 ou R 7 est 
(CF2) n CF 3 (ou n=0 k 5) ou C 6 F 5 - 

23. Un proc6d6 selon la revendication 7 dans lequel R 8 est un groups CHO et le produit de formule 3 est mis en contact 
avec un d6riv6 d'hydrazine ou fhydrazine elle-mftme, en presence ou en I'absence d'un solvarrt tel qu'un alcool ou 

is de I'eau, k la temperature ambiante, pour former le compose correspondant de formule 3 dans lequel R 8 est 



20 




25 

24. Un proc6d6 selon la revendication 7, dans lequel le produit de formule 3 dans lequel R 13 est le N-trityltetrazole est 
porte au reflux dans R 11 OH pendant 1 heure k 5 jours pour conduire k un compose dans lequel R 13 est le tetrazole. 

30 25. Proc6d6 selon la revendication 7, dans lequel le produit de formule 3 ou R 7 et R 8 sont C0 2 R 1 1 et R 1 1 est un radical 
alkyle en C r C 6 et ou R 13 est le groupe N-trrtylt6trazole, est mis au contact d'un agent r6ducteur de type hydrure 
st6riquement encombr6 tel que tri-t-butaxyaluminium hydrure de lithium dans un sdvant anhydre tel que le tetra- 
hydrofuranne, r6ther, ou le dioxane k une temperature comprise entre -78°C et la temp6rature de reflux du solvant, 
suM par une trempe k I'aide d'un alcool. suivi d'une purification pour obtenir un compos6 de formule 3 dans lequel 

35 R 7 est le 4-C0 2 R 1 \ R 8 est le 5-CH 2 OH et R 13 est le N-tritylt6trazole suivi par (a) la mise en contact avec un alcool 
R 11 OH k sa temperature de reflux pendant une heure k 5 jours pour donner un produit dans lequel R est 4- 
C0 2 R 11 , R 8 est 5-CH 2 OH et R 13 est le t6trazole ou (b) la mise en contact avec un acide aqueux tel que HCI ou 
H2S0 4 ou CF3COOH k une temp6rature de 0 k 1 00°C pendant 1 heure k 5 jours pour obtenir un produit de formule 
3 ou R 7 est 4-COOH, R 8 est 5-CH 2 OH et R 13 est le t6trazole. 

40 

26. Proc6d6 selon la revendication 7 ou R 8 est C0 2 R 1 \ R 11 est un radical alkyle en C r C 6 et le compost de formule 
3 est mis en contact avec un sel m6tallique tel que le sel de lithium ou le sel de sodium de (2-m6thoxyph6nyl)pip6- 
razine dans un solvant anhydre tel que le tetrahydrofuranne, l'6ther ou le dioxane pour donner le produit de formule 
3ou R 8 est 

HK> ■ 



55 

27. Proc6d6 selon la revendication 7, dans lequel R 8 est 
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- c -0~0 

OCH 3 



10 



dans lequel le produit de formula a est mis au contact d'agents r6ducteurs de type hydrure tels que le bis(2- 
m6thoxy6thoxy) aluminium hydrure de sodium dans des sotvants non-hydroxyliques a une temp6rature comprise 
entre 0°C et la temp6rature de reflux du solvant pour obtenir un produit de formule 2 dans lequel R 8 est 



15 



20 



CH 3 0 



25 



Revendications pour I'Etat contractant suivant: ES 

1 . Un proc6d6 de pr6paration d'un compos6 antihypertenseur de formule (I): 



30 



R 6 




N- 



N 



35 



40 



(CH2) f 





45 



50 dans laquelle 
R 1 est 



CD 
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15 



R 4 
R 6 
R 7 

R 8 



est un groupe CN, NO2 ou CO2R 11 ; 

est un groupe alkyle comportant 2 610 atomes de cait>one; 

est CyFgv+i. ou v = 2-6; C 6 F 5 ; -C(0)-R 16 ; ou un groupe alkyte lintaire ou ramifi6 comportant 1 ft 6 ato- 
mes de cartone; 
est-C(=0)R 16 ; 



20 




25 



30 



-<CK 2 ) n — 



. C H - N - NH - SO* 





40 



R 11 

R 13 



ou -(CH 2 ) n OR 11 ; 

represents H ou un radical alkyle en C r C 6 ; 
est un groupe -C0 2 H; -NHS0 2 CF 3 ; ou 



45 



A 



N — N 



N 



50 



55 



R 16 

X 

n = 
r = 



repnSsenteHouOR 11 ; 

est une liaison simple carbone-carbone; 

1: 



et les sels pharmaceutiquement acceptables en derivant, 

qui comprend la mise en contact cf un d6riv6 d'imidazole de formule 1 avec un d6riv6 benzylique de formule 
2 dans un solvant en presence d'une base pendant environ 1 a environ 10 heures, & une temp6rature comprise 
entre environ 20°C et la temperature de reflux du solvant pour former un benzylimidazole de formule 3: 
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5 



10 




3 



dans Ie6quelles chacun des groupes R 1 , R 6 , R 7 et R 8 est stable dans les conditions rtectionnelles et est un groipe 
tel que d6fini ci-dessus, ou bien une forme irrtermddiaire ou prot6g6e de ceux-ci qui peut 6tre transform6e en un 
tel groupe et dans lesquelles X 1 est un halog&ne, un groupe para-tolufcnesulfbnyloxy ou m6thyteuHonyloxy; 
et ensuite si n6cessaire, la transformation desdites formes intermediates ou prot6g6es des groupes R en groupes 



2. Proc6d6 selon la revendication 1 , dans lequel R 7 est CyF^+i . ou v = 2 a 6, ou C 6 F 5 . 

3. Proc6d6 selon la revendication 1 , dans lequel les composes prepares sont s6lectionn6s parmi: 

25 

2^ropyl-4i3entafluao6thyl-1-[(2 , -(1H-t6trazol-5-y0biph6nyl^ 
acide 2-propyM -[2'-(1 H-tetrazol-5-yl)biphenyl-4-y0met^ 

acide 2-propyl-4-pentaf luoro6thyl-1 -[(2'-(1 H-t6trazol-5-yl]biph6nyl-4-yl)m6thyl]imidazole-5-carboxylique; 
2-propyl-4-pentaf luoro6thyl-[(2*-{1 H-t6trazol-5-yl)biph6nyl-4-y1)m6th^ et leurs 

30 sels pharmaceutiquement acceptables. 

4. Proc6d6 selon la revendication 1 , dans lequel R 7 est -C(=0)R 16 . 

5. Proc6d6 de preparation d'une composition pharmaceutique comprenant un medicament diuretique ou un m6dica- 
35 merit anti-inflammatoire non-st6roTdien, un support pharmaceutiquement acceptable et un imidazole antihyperten- 

seur ainsi que prepare dans I'une quelconque des revendications 1 a 4, lequel proc6d6 comprend le melange des 
ingredients avec un support pharmaceutiquemerrt acceptable. 

6. Proc6d6 selon la revendication 1, dans lequel les composes 1 et 2 sont mis en contact en presence d'une base 
40 choisie dans le groupe consistant en hydrure de metal, MH, alcoxyde m6tallique, MOR, carbonate de sodium, car- 
bonate de potassium, triethylamine et pyridine, dans un solvant aprotique dipolaire ou, si la base est MOR, le sol- 
vent peut etre un alcool, ROH, ou M est le lithium, le sodium ou le potassium et R est un methyle. ethyle ou t-butyle. 

7. Proc6d6 selon la revendication 1 , dans lequel un systems solvant a, deux phases, I'une 6tant une phase organique 
45 telle que chlorure de methylene et I'autre etant une phase aqueuse, est utilise en presence d'un catalyseur de 

transfert de phase tel qu'un chlorure de trtcaprylm6thyiammonium. 

8. Proc6d6 selon la revendication 1 , dans lequel R 7 ou R 8 ou R 13 est un groupe -COj>R 1 1 ou R 1 1 est un radical alkyle 
en C r C 6 et le produit de formule J est mis en contact avec un alcalin dans un solvant hydroalcoolique ou avec 

so CF 3 C0 2 H k une terrp6rature comprise entre environ 20°C et la temperature de reflux du solvant pendant environ 

1 k 24 heures, suivi de Tajustement du pH du melange k une valeur comprise entre 3 et 7 pour transformer le pro- 
duit en le produit correspondent dans lequel R 7 . R 8 ou R 13 est -C0 2 H. 

9. Proc6d6 selon la revendication 7 dans lequel R 13 est un groupe-CN et le produit de formule 2 est mis au contact 
55 (i) d'un acide fort k la temperature de reflux du solvant pendant 2 a 96 heures ou (ii) d'un alcalin fort dans un solvant 

alcoolique a une temperature comprise entre environ 20°C et la temperature de reflux du solvant pendant environ 

2 k 96 heures. suivi par rajustement du pH k une valeur comprise entre 3 et 7, ou (Hi) d'acide sulfurique suivi par 
un acide ou un alcalin, pour transformer le produit en le produit correspondent dans lequel R 13 est -C0 2 H. 
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10. Proc6d6 selon ta revendication 9, dans lequel R 8 est un groupe -(CH^OR 11 et est transform^ en -<CH2) n OH 
quand R 13 est transforme en -C0 2 H. 

1 1 . Proc6d6 selon la revendication 1 , dans lequel R 13 est un groupe -CN et le produit de formule 2 est mis au contact 
5 d'un melange en quantrt6s equimolaires d'azidure de sodium et de chlorure d'ammonium dans un sotvant aproti- 

que polaire & une temperature comprise entre 30°C environ et la temperature de reflux du solvant pendant environ 
1 heure & 10 jours, pour transformer le produit en le d6riv6 correspondant oil R 13 est le 5-t6trazolyle. 

12. Proc6d6 selon la revendication 1, dans lequel R 13 est -CN et le produit de formule 2 est mis & r6agir avec un azi- 
10 dure de trialkyietain ou un azidure de triaryietain suivi par une hydroiyse acide ou basique pour transformer le pro- 
duit en le produit correspondant ou R 13 est le 5-t6trazolyle. 

13. Proc6d6 selon la revendication 1 , dans lequel R 13 est -CN et le produit de formule 2 r6agit avec I'azidure de trialk- 
yietain ou I'azidure de triaryietain pour donner un compose de formule 2 ou R 13 est un groupe trialkyl- ou triaryl- 

15 stannyl t6trazol-5-yle, ce dernier compose r6agissant avec le chlorure de triph6nyimethyie pour donner un com- 
pose de formule 2 od R 13 est un groupe triphenylmethyl-tetrazol-5-yle, et ce dernier compose est hydrolys6 pour 
donner un compose de formule 2 ou R 13 est un groupe 5-t6trazolyle. 

14. Proc6d6 selon la revendication 1 , dans lequel R 13 est -N0 2 et le produit de formule 2 est mis en contact avec un 
20 agent r6ducteur pour former un second interm6diaire de formule 2 dans lequel R 13 est NHg. et ce dernier est mis 

au contact d'un anhydride (CF 3 S0 2 ) 2 0 ou d'un chlorure CF 3 S0 2 CI d'un acide methane sulfonique dans un solvant 
pour donner un compose dans lequel R 13 est -NHS0 2 CF 3 . 

15. Proc6d6 selon la revendication 1, dans lequel R 8 est (CH^OH et le produit de formule 2 est mis au contact d'un 
25 alcool R 1 1 OH e retat anhydre en presence d'un acide fort ou d'un acide de Lewis, suivi par la saponification de tous 

ies groupes C0 2 R 1 1 , ou R 1 1 est un alkyle en C r C 6 formes de fagon concomitante ou presents dans I'intermediaire 
3, pour former le derive correspondant de formule 3 ou R 8 est (CH 2 ) n OR 11 et R 11 n'est pas H. 

16. Proc6d6 selon la revendication 5, dans lequel R 8 est un groupe (CH 2 ) n OH etle produit de formule 2 est mis aucon- 
30 tact avec un agent oxydant a une temperature comprise entre environ 25 et 45°C pendant environ 1 & 200 heures 

pour obtenir un compose correspondant de la formule 2 dans lequel R 8 est CHO. 

17. Proc6d6 selon la revendication 5, dans lequel R 8 est COR 16 et R 16 est H et le compose de formule 2 est mis en 
contact avec un agent d'oxydation dans un solvant pour former un compose correspondant de formule 2 dans 

35 laquelle R 8 est COR 16 et R 16 est OH. 

18. Proc6d6 selon la revendication 5, dans lequel R 8 est un groupe (CH 2 ) n OH et le produit de formule 2 est mis en con- 
tact avec du chlorure de thionyle en exc6s ou dans un solvant a une temperature comprise entre environ 20°C et 
la temperature de reflux du solvant pendant environ 0,5 & 24 heures pour former un compose intermediate de for- 

40 mule 2 dans lequel R 8 est (CH 2 ) n CI. puis ledit intermediate est mis au contact de (2-m6thoxyphenyl)-pip6razine 
dans un solvant a. une temperature comprise entre 25°C et la temperature du reflux du solvant pendant 1 £ 48 heu- 
res pour produire un compose correspondant de formule 3, dans laquelle R 8 est 



45 



50 



CH3</ 



19. Proc6d6 selon ta revendication 5 dans lequel R 8 est un groupe -CHO. de sorte que le d6riv6 benzyle de formule 2 
55 se fixe au derive imidazole de formule I, de preference sur I'atome d'azote adjacent £ l atome de carbone du cycle 

imidazole auquel R 8 est attache. 

20. Proc6d6 selon la revendication 5. dans lequel R 7 est I et le produit de formule 2 est mis au contact avec un d6riv6 
pert luoroalkyl cuivre, CFsfCF^Cu (ou n = 0 £ 5) ou un pentaf luoroph6nyl cuivre dans un solvant polaire tel que le 
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dimelhylformamide ou le dimelhylsulfoxyde seul ou en presence de palladium (O) comme catalyseur, k une tem- 
perature de 25 k 100°C pendant 1 k 24 heures pour former le compose correspondent de formule 2 ou R 7 est 
(CF2) n CF 3 (ou n=0 k 5) ou C 6 F 5 . 

5 21 . Un proc6de selon la revendication 5 dans lequel R 8 est un groupe CHO et le produit de formule 2 est mis en contact 
avec un derive d'hydrazine ou {'hydrazine elle-meme en presence ou en I'absence d'un solvarrt tel qu'un alcool ou 
Peau k la temp6rature ambiante pour former le compose correspondent de formule & dans lequel R 8 est -CH=N- 
NR 11 R 17 ; 



10 




22. Un proc6de selon la revendication 5, dans lequel le produit de formule 3 dans lequeql R 13 est le N-tritytt6trazole 
20 est porte au reflux dans R 1 1 OH PENDANT 1 heure a 5 Jours pour conduire k un compose dans lequel R 13 est le 

tetrazole. 

23. Procede selon la revendication 5, dans lequel le produit de formule Sou R 7 et R8 sont C0 2 R 1 1 et R 1 1 est un r adical 
alkyle en C r C 6 et ou R 13 est le groupe N-trityltetrazole, est mis au contact d'un agent reducteur de type hydrure 

25 steriquement encombre tel que tri-t-butoxyaluminium hydrure de lithium dans un solvant anhydre tel que le tetra- 
hydrofuranne, l'6ther, ou le dioxane k une temperature comprise entre -78°C et la temperature de reflux du solvant, 
suivi par une trempe k I'aide d'un alcool, suivi d'une purification pour obtenir un compose de formule 2 dans lequel 
R 7 est le 4-C0 2 R 1 \ R 8 est le 5-CH 2 OH et R 13 est le N-trityHetrazole suivi par (a) le contact avec un alcool R 11 OH 
k sa temperature de reflux pendant une heure k 5 jours pour donner un produit dans lequel R 7 est 4-C0 2 R 1 1 , R 8 

30 est CH 2 OH et R 13 est le t6trazole ou (b) le contact avec un acide aqueux tel que HCI ou H 2 S0 4 ou CF 3 COOH k 
une tenperature de 0 k 100°C pendant 1 heure k 5 jours pour obtenir un produit de formule S ou R 7 est 4-COOH, 
R 8 est S^OH et R 13 est le tetrazole. 

24. Proc6de selon la revendication 5 ou R 8 est C0 2 R 11 , R 11 est un radical alkyle en C r C 4 et le compose de formule 
35 a est mis au contact avec un sel metallique tel que le sel de lithium ou le sel de sodium de (2-methoxyphenyl)pipe- 

razine dans un solvant anhydre tel que le tetrahydrofuranne, Tether ou le dioxane pour donner le produit de formule 
Sou R 8 est 



40 



45 




CH 3 0 



50 



55 



25. Procede selon la revendication 5. dans lequel R 8 est 



i 

— c- 




OCH 3 



dans lequel le produit de formule a est mis au contact d'un agent reducteur de type hydrure tel que le bis(2- 
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melhoxyethoxy) aluminium hydrure de sodium dans des solvants non-hydroxyliques & une temperature comprise 
entre 0°C et (a temperature de reflux du solvant pour obtenir un produit de formule 3 dans leque! R 8 est 



op- 



CH 2 - 

CHjO' 
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